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RESUME 
The present thesis has been divided into the following 
two parts, 
1. Theoretical 
2. New Work 
a. Discussion 
b. Experimental "* 
The theoretical part of the thesis includes a criti-
cal review of the chemistry of flavonoid and their glycosides, 
and highlights the recent advances in the analytical techniques 
applied to the isolation and structure elucidation of Natural 
products with special reference to the flavonoid. 
The second part of the thesis consists of isolation 
and characterization of flavonoids, biflavonoids and glycosides 
from the leaves of the following four plants of different 
families, 
1, Garcinia anadamanica King (Guttiferae) 
2, Semecarpus kurzii Engler (Anacardiaceae) 
3, Mesua ferrea Linn, (Guttiferae) 
4, Manihot utillissima Pohl (Euphorbiaceae) 
Mainly the spectroscopic techniques, UV, IR, H-NNR 
and Mass, have been used in the identification and structure 
elucidation of the products isolated. 
1. GLYCOSIDES FROM GARCINIA ANDAMANICA KING (GUTTIFERAE) 
Coarsely powdered leaves of G. andamanica were exhaustively 
extracted with methanol. The methanolic concentrate after 
purification was subjected to column chromatography. The ethyl 
acetate eluate afforded a mixture of two compounds which were 
separated by PLC (EMW, 100:16.5:7) and labelled as GA-1 and GA-2, 
Two other confounds GA-3 and GA-4 were obtained by repeated 
column chromatography over silica gel. 
GA-1 
S o r b i f o l i n 6 - g a l n c t o s i d e 
GA-2 
Scutellarein 7-diglucoside 
GA-3 
4'-Hydroxywogonln 7 - 0 - n e o h e s p e r i d o s i d e (Garcimanin) 
GA-4 
Quercetin-3-0-(6"-0-a-L-rhamnopyranosyl)-p-D-glucopyranosidG 
(Rutin) 
Sorbifolin 6-galactoside and 4'-hydroxywogonin 
7-0-neohesperidoside (Garcimanin) are being reported for the 
first time. Garcimanin constitutes the only glycoside of the 
aglyj:or:ie 4'-hydroxywogonin, 
2. FLAVONOIDS FROM THE LEAVES OF SEMECARPUS KURZII ENGLER 
(ANACARDIACEAE) 
The phenolic extractives of the leaves of S. kurzii on solvent 
fractionation and column chromatography over silica gel using a 
number of solvents in increasing polarity afforded seven 
crystalline TLC homogeneous compounds. 
SK-I 
Apigenin 
SK-II 
Naringenin 
SK-III 
Eriodictyol 
SK-IV 
4'-Methoxyscutellarein 6-0-rutinoside (Semecarpetin) 
SK-V 
Q u e r c e t i n 3-0-rhamnoside ( Q u e r c e t r i n ) 
SK-VI 
Apigenin 7-0-neohesperidoside 
SK-VII 
* 
An acylated flavone glycoside 
Semecarpetin is a new flavone glycoside, 
3. GLYCOSIDES FROM THE LEAVES OF NESUA FERREA LINN.(GUTTIFERAE) 
The phenolic extractives of the powdered leaves on purification 
by solvent fractionation followed by column chromatography and 
preparative paper chromatography gave the following five 
compounds. 
Gallic acid 
Detected 
MF-II 
5 ' C - M e t h y l e r i o d i c t y o l S ' -O-^-D-galactopyranosyl (1—>4)-a-L-
rhaiphopyranoside (Mesuein) 
MF-III 
P e c t o l i n a r i n o e n i n 7 - 0 - r u t i n o s i d e ( p e c t o l i n a r i n ) 
MF-IV 
M y r i c e t i n 3-0-rhamnoside 
MF-V 
Que rce t i n 3-O-rhamnoside 
The i s o l a t i o n and c h a r a c t e r i z a t i o n of Mesuein c o n s t i -
t u t e s the f i r s t r e p o r t of any f lavanone g lycos ide wi th a C-methyl 
s u b s t i t u e n t in the B- r ing and a sugar l i nkage unusual to f l a v a -
none s , 
4 . FLAVONOIDS FROM THE LEAVES OF MANIHOT UTILLISSIMA POHL 
(EUPHORBIACEAE) 
The powdered l e a v e s were e x t r a c t e d s u c c e s s i v e l y wi th p e t r o l , 
benzene and f i n a l l y w i t h a l c o h o l . The a l c o h o l i c c o n c e n t r a t e on 
purification by solvent fractionation followed by preparative 
layer chromatography (Si-gel) gave five substances labelled as 
MUX, MUII, MUIII, MUIV and MUV. 
MUX 
Amentoflavone 
MUIX 
Podocarpusf lavone-A 
MUX 11 
G a l l i c ac id 
MUXV 
Kaempferol 3 -g lucos ide 
MUV 
Quercetin 3-glucoside 
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INTRODUCTION 
Flavonoid constitutes one of the most characteristic and largest 
group of naturally occurring phenols in higher plants. Many 
flavonoids are easily recognized as flower pigments in most 
angiospertn families. However, their occurrence is not restricted 
to flowers but includes all parts of the plant. The major flavo-
noids occur almost universally in higher plants, including mosses 
and ferns. Despite several positive reports, the occurrence of 
flavonoids in bacteria, algae and fungi is doubtful . 
The structure of flavonoids are based on a Cj^^ skeleton 
with a chromane ring bearing a second aromatic ring (ring B) in 
position 2,3 or 4 (I). In few cases, the six membered hetero-
cyclic ring (ring C) occurs in an isomeric open foim or is 
replaced by a five membered ring. 
(I) 
Various subgroups of flavonoids are classified accord-
ing to the substitution patterns of ring C, Both the oxidation 
state of the heterocyclic ring and the position of ring B are 
important in the classification. Examples of six major subgroups 
[chalcones (II), flavanones (III), flavones (IV), flavonols (V), 
anthocyanidins (VI) and isoflavones (VII)] are given in chart-I, 
All of them bear B ring in the position 2 except in isoflavones 
in which the ring B occupies position 3, . A group of chromane 
derivatives with ring B in position 4 [4-phenylcouinarins 
neoflavones (VIII)] is treated together with other coumarin 
derivatives. Another small group comprises oligomeric flavonoids, 
biflavonyls (IX) and proanthocyanidins (X)o 
Altogether there are many hundreds of differently 
substituted flavonoid aglycones which have been very systemati-
2 
cally reviewed by Wollenweber and Dietz . Most of these occur as 
glycosides with different combination of sugars attached to 
hydroxyl groups. The sugars are often further substituted by 
aryl residues the details of which are described in the later 
part of this thesis. 
The flavonoids are of commercial interest as anti-
oxidants for fats and oils ^* , The antioxidant property of a 
number of flavonoids has been studied, Robenetin and gossypetin 
were claimed as the most potent and of economic importance in 
the tanning of leather, the fermentation of tea, the manufacture 
4a b 
of cocoa, and in the flavour qualities of food stuffs * , 
Numerous physiological activities have been attributed 
5 
to flavonoios , The potent uses of flavonoids may be listed as 
( I I ) ( I I I ) 
OH 0 
(IV) (V) 
(VI) 
Char t - I 
XJJ HO' 
(VI I I ) OH 0 
(IX) 
(X) 
Char t - I 
§ 
f\ 7 
heart stimulants , treatment of a l le rg ic diseases , ant ibacter ia l 
ac t iv i ty , contraceptive drugs , vitamin P ac t iv i ty , antihemo-
11 12 
ly t i c ac t iv i ty , an t iv i ra l effects , spasmolytic and an t ih i s t a -
13 14 
mine ac t iv i ty , antihypertensive action , anthelmintic 
ac t iv i ty , analgesic and bronchodilator effects e t c . 
In extensive screening programmes of plant products for 
anticancer drugs, i t i s not surprising that claims have been made 
that flavonoids may contribute t o , or be effective in combatting 
certain types of cancer. Several flavonoids are moderately 
active against laboratory cultures of malignant c e l l s , Eupatin, 
eupatoretin, eupatorin, centaureidin and 3,4'-dimethylquercetin 
17-19 are quite active against Eagles carcinoma of the nasopharynx 
in cel l cul tures . 
THE GLYCOSIDES 
The term glycoside embraces a large and remarkably varied group 
of organic compounds having the properties in common of furnish-
ing saccharides or their oxidation products, the glyconos and 
one or more other substances (not infrequently aromatic in 
nature) the aglycones, when hydrolyzed by acid or a specific 
hydrolytic enzyme. In combination with sugars, representatives 
of nearly all classes of compounds occur in plants, chiefly in 
fruits, in flowers and barks. These compounds correspond in 
structure to the simple synthetic methyl glucosides having hemi-
acetal linkage and accordingly a glycoside can be represented by 
a general formula (XI) where R stands for the non-sugar moiety. 
QH^OH 
0 — R 
H0\9» tt^H 
H OH 
(XI) 
Glycosides are thus regarded as derivatives of sugars 
in which the reducing or the potential aldehydic group of the 
sugar is substituted by condensation with an alcohol or a phenol 
to form a hemiacetal. The oligo- and polysaccharides are also 
the glycosldic condensation products of monosaccharides, one of 
the component sugars behaving as a reducing sugar and the other 
one acting as an alcohol. Customarily they are neither included 
nor dealt with glycosides for they fail to furnish a non-sugar 
part—the aglycone on hydrolysis. 
The classification of glycosides is based upon the 
nature of aglycones. The aglycones include representatives of 
many of the numerous group of hydroxyl compounds occurring in 
plants, ranging from small molecules such as ethyl alcohol, 
acetone, cyanhydrin to large ones such as triterpenes, steroids 
(cardiac glycosides, saponins etc.), hydroxyanthraquinones, 
anthocyanins and anthoxanthinso 
Besides 0-linked glycosides, some of the C-glycosides 
(a direct C-C link between the sugar and the non-sugar part) have 
been known for over a hundred years in crystalline form, but it 
has been only during last two decades that they have been exten-
sively studied. 
0-Glycosides 
Flavonoid derivatives can have a great diversity of structures. 
These C,c, compounds commonly have a number of hydroxyl groups on 
both the A and the B rings. The flavonols, flavanonols and antho-
cyanidins have a hydroxyl group at C-3 too. This polyhydric 
character together with the fact that a number of different mono-
saccharides may form glycosides either as single residue or as 
oligosaccharide means that many glycosidic forms are possible. 
8 
The flavonols c o n s t i t u t e the l a r g e s t and most var iab le 
c lass of flavonoid g lycos ides . The hydroxyl group a t C-3 is 
u sua l ly , but not always, g lycosyla ted . In flavones and flavanones 
g lycosyla t ion occurs mainly a t C-7 ,4 ' ,6 and 8 hydroxyl groups and 
occas iona l ly a t C-5, 
The general nature of phenol and the l inkage between 
carbohydrate and phenol i s most important in the study of glyco-
s i d e s . Carbohydrates cons i s t of pentoses , hexoses, 6-deoxy-
hexoses, hexuronic a c i d s , d i sacchar ides and l i n e a r and branched 
t r i s a c c h a r i d e s . 
Monosaccharides 
Ten monosaccharides found to occur in assoc ia t ion with flavones 
and flavonols are l i s t e d in table 1, Amongst these ten mono-
sacchar ides , arabinose i s d e f i n i t e l y known to occur in both 
pyranose and furanose forms while o ther sugars (except apiose) 
are normally in the pyranose forrn. Galacturonic acid and glucu-
ronic acid are a lso found to occur as the methyl e s t e r . 
Table 1: Monosaccharides of flavone and flavonol g lycos ides . 
Pentoses Hexoses Uronic ac ids 
D-Apiose D-Allose D-Galacturonic acid 
L-Arabinose D-Galactose D-Glucuronic acid 
D-Xylose D-Glucose 
L-Rhamnose D-Mannose 
The n a t u r e of the l i n k a g e of the monosacchar ide to the 
p h e n o l i c hydroxyl i s the p o i n t of s i g n i f i c a n c e . This i s usually-
assumed t o be p - for g l u c o s i d e s , g a l a c t o s i d e s , g l u c u r o n i d e s and 
x y l o s i d e s and a- for a r a b i n o s i d e s and rhamnos ides . However, 
20 
e x c e p t i o n s do e x i s t s i n c e a p - l i n k e d 3 - a r a b i n o s i d e s of q u e r c e t i n 
i s w e l l known and o t h e r p - l i n k e d a r a b i n o s i d e s may be p r e s e n t in 
p l a n t s . On the o t h e r hand, a - l i n k e d g l u c o s i d e s and g a l a c t o s i d e s 
a r e a l s o p o s s i b l e and need to be d i s t i n g u i s h e d from t h e much more 
21 
common p - d e r i v a t i v e s 
D i s a c c h a r i d e s 
Twenty one d i s a c c h a r i d e s have been f u l l y c h a r a c t e r i z e d to occur 
a s t h e component of f l avone or f l avono l g l y c o s i d e s as shown in 
t a b l e 2 . However a p a r t from t h e s e , t h e r e a r e s t i l l many d i g l y c o -
s i d e s which have not been f u l l y c h a r a c t e r i z e d . 
Table 2 : D i s a c c h a r i d e s of f lavone and f l avono l g l y c o s i d e s . 
S t r u c t u r e T r i v i a l name 
P e n t o s e - p e n t o s e 
4-0-a-L-Rhamnosyl-D-xylose 
Pen tose -hexose 
2-0-a-L-Hhamnosyl-D-glucose Neohesperidose 
S-O-a-L-Khamnosyl-D-glucose / Rungiose 
10 
6-0-a-L-RhamnoSYl-D-glucose 
2-0-p-D-Xylosyl-D-glucose 
6-0-a-L-Arabinosyl-D-glucose 
2-0-a-L-Rhamnosyl-D-galactose 
6-0-a-L-Rhamno syl-D-gala c to se 
2-0-p-D-OCylosyl-D-galactose 
6-0-a-L-Arabinosyl-D-galactose 
HexQse-pentose 
4_0-p-D-Glucosyl-L-rhainnose 
4_0-p-D-Galactosyl-L-rhainnose 
Hexose-hexose 
2-0-P-D-Glucosyl-D-glucose 
3-0-p-D-Glucosyl-D-glucose 
6-0-p-D-Glucosyl-D-glucose 
2-o-p-D-Mannosyl-D-glucose 
4-0-p-D-Glucosyl-D-mannose 
2-0-P-D-Allosyl--D-glucose 
4-0-p-D-Galactosyl-D~glucose 
6-0-p-D-Glucosyl-D-galactose 
4-0-p-D-Galactosyl-D~galactose 
Rutinose 
Sambubiose 
Vicianose 
Robinobiose 
Lathyrose 
Sophorose 
Laminaribiose 
Gentiobiose 
Lactose 
The first disaccharide based on glucose and galactose 
have been characterised, i.e. glucose (pi—M) galactose and 
galactose (pi—+4) glucose, as have two disaccharides based on 
11 
glucose and mannose (Table 2 ) . The f i r s t d i g a l a c t o s e , galactose 
(pi—»4) galactose reported in the l i t e r a t u r e i s a myricet in 
22 d e r i v a t i v e from Vitex negundo. 
A novel d i saccha r ide , ga lac tose (al—>4) rhamnose, has 
23 been i so l a t ed from the root bark of Artocarpus lakoocha . In 
t h i s d i sacchar ide the normal order pentose hexose i s reversed and 
the rhamnose i s d i r e c t l y at tached to the flavonol with the ga lac-
tose as the terminal sugar. Recently a new disacchar ide of t h i s 
24 type has been i s o l a t e d from the leaves of Mesua ferrea „ This 
d isacchar ide occurs l inked to the 3 '-hydroxyl of 5'C-methyl-
e r i o d i c t y o l . 
Tr isacchar ide 
The presence of t r i s a c c h a r i d e s in flavonoids is confined to 
flavonols as e i t h e r kaempferol and/or quercet in or simple methyl 
e ther of these aglycones. So far 17 t r i s a c c h a r i d e s have been 
fu l ly charac ter ized as l i s t e d in table 3 . 
Table 3 : Tr isacchar ides of flavonol g lycos ides . 
S t ruc ture T r iv i a l name 
Linear 
0-a-Rhamnosyl-(l-->2)-0-a-rhamnosyl- 2'-Rhamnosylrutinose 
(l—»6)-glucose 
12 
0-p-Glucosy l - ( l -»2) -0 -p-g lucosy l -
(1—>6)-glucose 
0-p-Glucosy l - ( l ->2) -0-p-g lucosy l -
(1—»2)-glucose 
0-p-Glucosyl-(l—>6)-0-p-glucosyI-
(l—>4)-glucose 
0-a-Rhamnosyl-(l-->4)-0-a-rhamnosyl-. 
(1—*6)-galactose 
0-a-Rhamnosyl-(l—>3)-0-ct-^hamnosyl-
( 1—>6)-galactose 
0-P-Glucosyl-(l-->3)-0-a-rhamnosyl-
(1—>6)-galactose 
0-|3-Glucosyl-(1—>6)-0-p-glucosyl-
(l—>)-rhamnose 
Branched 
0-p-Apiosyl-(l—>2)-0-[a-^hamnosyl-
( 1—>6)-glucose] 
O-a-Rhamno s y l - ( 1—>2) - 0 - [ a- r hamno s yX-
(1—>6)-glucose] 
0-p-Glucosyl-(l—>2)-0-[a-^hamnosyl-
(l—>6)-glucose] 
0-P-Glucosyl-(1—>3)-0-[a-^hamnosyl-
( l ->2) -g lucose ] 
0-a-Rhamnosyl~(l—>2)-0-[p-glucosyl-
(l—>6)-glucose] 
2 ' -Glucosylgent iobiose 
Sophorotriose 
Sorborose 
Rhamninose 
Sugar of alaternin 
Sugar of faraltroside 
2 -Apiosylrutinose 
2 -Rhamnosylrutinose 
2 -Glucosylrutinose 
3 -Glucosylneohesperidose 
2 -Rhamnosylgentiobiose 
13 
0-p-Glucosy l - ( l -»2) -0 - [p -g lucosy l -
(l—>6)-glucose] 
0-a-Rhamnosyl-(l—>4)-0-[a-rhamnosyl-
( l -»2 ) -g lucose ] 
0-a-Rhamnosyl-(l-->2)-0-[a-rhamnosyl-
(1—>6)-galactose] 
0-a-Rhamnosyl-(l—>4)-0-[a-^hamnosyl-
( 1—*6)-galactose] 
2 -Glucosylgentiobiose 
4 -Rhamnosylneohesperi-
dose 
2 -Rhamnosylrobino-
biose 
4 ^ -Rhamnosylrobino-
biose 
C-Glycosides 
C-Glycosylflavonoids (C-glycoflavonoids) occur widely in nature 
and the field of C-glycosylflavonoids has grown rapidly in recent 
years. The aglycones involved belong to different types, and so 
far, representatives have been found in the groups of anthrones, 
anthraquinones, flavones, flavonols, flavanones, dihydrochal-
cones, xanthones and iso-coumarins. Due to their resistance to 
acid hydrolysis, the nature of sugar moiety and its linkage with 
the aglycone have remained the most difficult problem in C-glyco-
syl chemistry. The structure elucidation of C-glycosides has now 
13 
been s impl i f ied by the invent of C-NMR spectroscopy and mass 
. . 25,26 
spectrometry ' , 
C-Glycosylflavones often occur in nature as 0-glyco-
s ides and most of these are monosides. They can be divided into 
two types : ( i ) X(or-.X')-0-glycosyl C-glycosylf lavones, in which 
the 0-glycosyl moiety i s bound to a phenolic hydroxyl group of 
14 
the flavone and ( i i ) -X" -0-glycosyl C-glycosylflavones (C-diho-
losyl f lavones) in which the O~glycosyl moiety i s bound to an 
a lcohol ic hydroxyl group of the C-glycosyl r e s idue . 
In both types , the 0-glycosyl group and the C-glycosyl-
flavone can be eas i ly iden t i f i ed a f t e r acid hydro lys i s . In the 
f i r s t type , the 0-glycosyl pos i t ion can be deduced from the 
comparison of UV s p e c t r a l s h i f t s before and a f t e r hydro lys i s , as 
in the case of flavone 0-g lycos ides . In the second type , however, 
the UV spec t r a l s h i f t s remain unchanged a f t e r hydrolysis and 
loca t ion of the 0-g lycos id ic bond i s much more d i f f i c u l t than in 
the case of f lavone-0-d iholos ides , s ince the C-glycosyl moiety 
c a n ' t be detached from the flavone by acid hydro lys i s , 
Acylated glycosides 
The flavonoid glycosides a lso occur in acylated form with acids 
such as p-coumaric, c a f f e i c , s i nap i c , f e r u l i c , g a l l i c , benzoic, 
p-hydroxy benzoic, a c e t i c and malonic. The most common acyl 
groups appear to be p-coumaric, g a l l i c , a c e t i c and f e ru l i c ac ids . 
Monoacylation i s u sua l , but substances with two same or d i f f e ren t 
27 28 acyl groups have been reported ' , Several pa i r s of isomeric 
acyl de r iva t i ve s are known. These may occur together in the same 
p l an t . While acyl migrat ion might poss ib ly occur during i so l a t i on 
and handl ing^*^ '^ . 
15 
Acylated glycosides may be recognized by their high 
chromatographic mobility on paper in solvents such as 15j< acetic 
acid and phenol and low mobility in water, when compared with the 
corresponding unacylated glycosides, Acylated glycosides have 
also distinctive spectral properties; those acylated with aroma-
tic acids are readily distinguished by UV spectroscopy, since the 
aromatic acid absorption is superimposed on the normal flavonoidic 
spectral bands. The acyl groups can then be removed by mild 
alkaline hydrolysis and the acid present recovered and identified 
by standard procedures. 
The usual linkage of acyl group is through one of the 
sugar hydroxyls and any one of the three or four free hydroxyls 
may be involved. The direct linkage of acyl group to a phenolic 
31a b c hydroxyl also occasionally occurs * ' . 
The most complex acyl derivative reported in the lite-
rature is probably an acacetin derivative from Coptis japonica 
leaves, which not only has three acetyl residues attached 
variously to two dixferent monosaccharide units, but also contains 
32 the only known tetrasaccharide, namely 6-rhamnosylsophorotriose . 
THE ISOLATION AND IDENTIFICATION OF FLAVONQID COMPOUNDS FROM 
PLANT MATERIALS 
During past four decades many fundamental advances have been made 
in methods for the detection, separation, and structure determin-
ation of the water soluble plant pigments. While relatively few 
fundamental changes have been introduced into the procedures for 
the large scale isolation of the flavonoid substances, the deve-
lopment of chromatographic and partition techniques and the 
increasing application of spectroscopic methods have made avail-
able powerful tools for the detailed examination of complex 
mixtures of plant pigments. 
No general methods are available for the isolation of 
glycosides. The flavonoid compounds range in solubility from 
ether-soluble, water-insoluble, ether-alcohol soluble, ether-
insoluble to water-soluble glycosides. Consequently no single 
extraction procedure is ideally suited to all plant materials. 
In general, the flavonoid compounds of fresh or desic-
cated plant materials can be completely extracted by means of 
ethyl or methyl alcohols, but it is often advantageous, especially 
when dried material is used, to carry out a systematic series of 
extractions with the use of three or four solvents of increasing 
polarity. A preliminary extraction of the dried, powdered plant 
material with low boiling petroleum ether or carbon tetrachloride 
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is effective in removing waxy materials. Petroleum ether soluble 
flavonoids are of relatively infrequent occurrence, and such a 
pre-extraction usually removes non-flavonoidic constituents. 
Since most flavonoid glycosides are rather readily 
hydrolyzed by acids, care must be taken, especially when fresh 
material is used, to prevent the decomposition of glycosides 
during extraction with boiling solvents. Rapid exposure of the 
plant to boiling alcohol is effective in inactivating hydrolytic 
enzymes but the materials in the extract are still exposed to the 
danger of hydrolysis by accompanying plant acids. It is custo-
mary to carry out long continued extractions in a soxhlet extrac-
tor with the addition of a small amount of calcium carbonate to 
the liquid in the boilero 
The ability of certain substances to form insoluble 
precipitates when treated with lead acetate, and the effect of 
pH upon precipitability, offers a useful means of separating or 
purifying many compounds. 
In general, flavones, chalcones and aurones containing 
free ortho-hydroxyl groups in the B ring, as in luteolin, querce-
tin, butein, aureusidin and leptosidin (and their A ring glyco-
sides) give deep yellow to red precipitates when their alcohlic 
solutions are treated with neutral lead acetate. After centri-
fugation and washing, the precipitate is suspended in alcohol and 
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decomposed with a stream of hydrogen sulphide. After removal of 
lead sulphide the regenerated substance is isolated from the 
alcoholic filtrate. The filtrate from the original precipitation 
may be freed of lead with hydrogen sulphide, or basic lead 
acetate may be added to precipitate a second group of lead salts. 
These are decomposed and the products isolated as in the first 
instance. 
With the advent of numerous new chromatographic tech-
niques viz. high performance liquid chromatography (HPLC), drop-
let counter current chromatography (DCCC), centrifugal thin layer 
chromatography, rotation locular counter current chromatography 
etc., the isolation and separation of intricate mixtures of 
flavonoids have not only become simplified but have also consi-
derably reduced the time required. However, simpler chromato-
graphic techniques, namely paper chromatography (PC), thin layer 
chromatography (TLC) and gas liquid chromatography (GLC) or their 
combination are still in use. The choice of the technique depends 
mainly upon the solubility and volatility of the compounds to be 
separated. All these techniques can be used in micro or macro 
scale. Therefore sufficient quantity of most of the compounds 
isolated is always available for further studies. 
Since the inception of paper chromatography in 1944 its 
application to the field of flavonoid compounds has increased at 
an almost explosive rate. The flavonoid compounds have proved to 
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be i d e a l l y su i ted to t h i s elegant and powerful technique by 
reasons of t h e i r wide range of s o l u b i l i t y c h a r a c t e r i s t i c s and 
consequently R^ va lues , the c h a r a c t e r i s t i c colours of the subs t -
ances themselves in v i s i b l e or u l t r a v i o l e t l i g h t and the colours 
produced by the app l i ca t ion of appropr ia te reagents to the 
chromatograms. Different techniques i . e . one dimensional paper 
chromatography, two-dimensional paper chromatography, prepara t ive 
paper chromatography are used for separa t ing and purifying complex 
mixtures of a l l types of flavonoids and t h e i r g lycos ides . Paper 
chromatographic ana lys i s are commonly ca r r i ed out on Whatman No.l 
or No.3 papers . For optimum reso lu t ion two-dimensional chromato-
graphy i s used. A la rge number of developing solvents for f lavo-
noid compounds and e s p e c i a l l y t h e i r glycosides are reported in 
the l i t e r a t u r e . Table 4 summarizes some widely used developing 
s o l v e n t s . 
Different types of flavonoids usua l ly occur in charac-
t e r i s t i c areas on a two-dimensional paper chromatogram. A schema-
t i c o u t l i n e of the r e l a t i o n s h i p of R^ values ( in TBA and HOAc) of 
more commonly encountered types of flavonqid is presented in 
cha r t I I . 
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Table 4 
21 
Components Proport ions ( in -/. or v/v) 
S p e c i a l uses 
Ethanol -ace t ic acid-
water 
Isopropyl a l coho l -
formic acid-water 
n-Butanol -ace t ic 
ac id-water 
40;13:30 
2:5:5 
Isobutyl alcohol-
chiorofoim-water 
Isoamyl alcohol-
petroleum ether-
acetic acid-water 
Phenol-water 
m-Cresol-water 
(m- and p-cresol 
mixed) 
m-Cresol-acetic 
acid-water 
Ethyl acetate-
formic acid-water 
Ethyl acetate-
acetic acid-water 
4:1:1, 4:1:2 
4:1:5, 5:1:4, 
5:2:6, 6:1:2, 
12:3:5,20:6:15, 
40:12:29 
40:20:40 
3:1:3:3 
Saturated, 20>< 
water, 73:27 w/w 
Saturated 
50:2:48 
10:2:3 
50;2:50 
Flavones 
Flavone and flavonol 
glycosides 
All types of flavone 
and its glycosides 
Various aglycones and 
glycosides 
Flavonol glycosides 
All types of flavone 
and its glycosides 
Flavones, flavonols, 
flavanones and glyco-
sides 
All types of flavone 
and its glycosides 
Flavonol glycosides 
Flavonol glycosides, 
chalcone and aurone 
glycosides 
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Thin layer chromatography (TLC) is more sensitive 
method than paper for glycosides. TLC on layers of micro crys-
talline cellulose and silica gel are normally used for isolation 
and characterization of glycosides from small quantities of plant 
material. However, one very important limitation of this techni-
que lies on the fact that flavonoids with free 0-dihydroxyl groups 
(e.g. most quercetin glycosides) are easily oxidised on such 
layers and break down on standing, Polyamide is probably by far 
the best TLC adsorbent for all types of flavonoid glycosides. Some 
of the important solvent systems generally employed for the separ-
ation of flavonoid glycoside on TLC are presented in table 5. 
Table 5 
Solvent system Proportion Reference 
Ethyl ace ta te -butanone- 5 :3:1:1 
formic acid-water 
Ethanol-Py-water-
methanol 
Chloroformnntiethanol-
water 
Chloroform-acetic ac id -
methanol 
Chloro form-ethyl 
ace ta te -ace tone 
Formic ac id -e thy l 
ace ta te -ace tone 
Ethyl aceta te-methanol-
water 
Butan-1-o l -ace t ic a c i d -
water 
80:12:10:5 
65:45:12 
90:5:5 
5:1:4 
9:1:1 
100:16:5:7 
3:1:1 
Stahl and Schorn 
Bouillant et al. 
Tschesche et al. 
36 
33 
34 
35 
Ghosal et al, 
Chopin et al. 
38 Kwasniewski 
37 
Kery et al. 39 
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For large scale isolation of glycosides, column chroma-
tography has been used successfully to give gram quantities of 
pure compound, A range of adsorbents are in use viz. cellulose, 
celite, magnesol-celite, silicic acid, polyamide and sephadex. 
Structure elucidation 
The structure elucidation of glycosides consists in identifica-
tion of the aglycone and the sugar parts and establishing their 
linkage. 
Known glycosides are readily identified by the results 
of the acid and enzymatic hydrolysis, R^ values of aglycones and 
glycones, colour reactions, UV spectral behaviour and direct 
comparison with authentic samples. 
Identification of new glycosides requires more careful 
analysis. The preliminary studies viz. Rr. values, UV spectra and 
acidic and enzymatic hydrolysis can be carried out on 5-10 mg of 
material. The comprehensive structure of the glycoside is estab-
lished by the help of "TI-NMR, C-NMR spectroscopy and mass 
spectrometry besides chemical methods. 
The literature on the application of both these tech-
niques to natural products such as flavonoids, coumarins, 
alkaloids and terpenoids has been covered so extensively in 
various reviews that further comment is hardly needed. 
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Since mainly the spectroscopic techniques, UV, IR, NMR 
and mass have been used in the identification and structure 
elucidation of the products isolated from different plants, 
during the course of the present work, a short review of each 
technique has been given in the theoretical part of this thesis. 
NUCLEAR MAGNETIC RESONANCE (•'•H'-NMR) SPECTROSCOPY 
Nuclear magnetic resonance spectroscopy is a powerful aid in 
elucidating the structure of flavonoid compounds and for deter-
mining the stereochemical features of the reduced heterocylic 
ring in flavan derivatives. By the use of NMR studies of silyl 
40 41a 
derivatives , double irradiation techniques , solvent induced 
shift studies'^ -'-^ "'*^  and lanthanide induced shift studies (LIS)'^ '*, 
one can elucidate the structure of flavonoids occurring even in 
minor quantities without tedious and time .consuming chemical 
degradation and synthesis. 
The most detailed and systematic studies of the NMR 
45 46 
spectra of flavonoids are due to Mabry ' , Batterham and 
47 4R 4Q 44a b 
Highet , Clark-Lewis °, Massicot^, Kawano "^ ' and Pelter and 
50—52 Rahman , Apart from differentiating the flavanones from 
flavones and isoflavones, this technique easily distinguishes the 
flavanones from chalcones which is often not possible by other 
methods in view of the extreme case of the isomerization process. 
The most commonly occurring hydroxylation pattern in 
natural flavonoids is 4•,5,7-trihydroxy system. The chemical 
shift of the protons of the ring A and B prove to be independent 
of each other, but are affected by the nature of ring C. 
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A-Ring Protons 
The peaks arising from ring A protons in most flavonoids occur 
upfield from other peaks and are readily recognized. There are 
different types of substitutions in the ring A among the flavo-
noids, 
(i) 6-H and 8-H Protons in 5,7-Dioxygenated Flavonoids 
The two A ring protons, H-6 and H-8 give rise to two doublets 
(j=2o5 Hz) in the range d 5.7-6.9 in flavones, flavonols, 
isoflavones etc. The H-6 doublet occurs consistently upfield 
than the signal for the H-8. H-6 and H-8 doublets are also 
clearly distinguished from each other by their widely different 
paramagnetic induced shifts. Depending upon the nature of the 
substituents the chemical shift may vary accordingly. For 
instance when a sugar is attached to the oxygen at C-7 the 
signal for both H-6 and H-8 are shifted downfield. 
(ii) H-6/H-8 Signal in 5,7,8/5,6,7-Trisubstituted Flavonoids 
NMR provides the requisite information for differentiating 6 or 
8 substituted isomers of 5,7,8/5,6,7-trisubstituted flavonoids 
53 
with a high degree of surety. Horowitz and Gentili were able 
to fix up the structures for the two isomers of vitexin, viz, 
vitexin and isovitexin. The H-6 proton signal appears at about 
d 0.2-0.3 ppm upfield than H-8 signal. 
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( i i i ) H-5, H--6 and H-8 Signal in 7-Oxygenated Flavonoids 
The add i t i ona l C-5 proton in these compounds is s t rong ly d e s h i e l -
ded by the 4-keto group and i t s s igna l appears a t a very low 
f i e ld ('^S.O ppm). I t appears as a doublet (J=9 Hz) due to ortho 
coupling with H-6, Signals for H-6 (a q u a r t e t , q, J=9 Hz and 
2.5 Hz) and H-S (a double t , d, J=2.5 Hz) occur a t lower f i e l d 
than in the 5,7-dihydroxyflavonoids and may even reverse t h e i r 
pos i t i ons r e l a t i v e to one another . 
B-Ring Protons 
All B-ring protons appear around d 6 .7-7 ,9 ppm, a region separate 
from the usual A-ring pro tons . The s igna l s from the aromatic 
protons of a subs t i t u t ed B-ring in a flavone appears as a broad 
peak centred a t about d 7 .45, The presence of C-ring double bond 
causes a s h i f t of 2 • , 6 ' - p ro tons and the spectrum shows two broad 
peaks one centred a t d 8.00 ( 2 ' , 6 ' ) and the other a t d 7.6 
( 3 ' , 4 ' , 5 ' ) . The presence of subs t i t u t i on in one or more pos i -
t ion causes a change. 
( i ) H - 2 ' , 6 ' and H - 3 ' , 5 ' Signal in 4 '-0xygenated Flavonoids 
With the in t roduct ion of 4 ' -hydroxyl group, the B-ring protons 
appear e f f ec t ive ly as a typ ica l four peak pa t te rn of two doublets 
ca l l ed A2B2 pa t te rn (J=8 Hz each) . The H-3' and H-5' doublet 
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always occurs upfield from the H - 2 ' , 6 ' doublet due to shie ld ing 
e f fec t of the oxygen subs t i t uen t and to the deshie lding influence 
of C-ring functions on H-2' and H-6 ' , The pos i t ion of H-2' and 
H-6' s igna l depends to some extent on the oxidation leve l of 
r ing C. 
( i i ) H-2 ' , H~5' and H-6' Signals in 3 ' ,4 ' -Dioxygenated 
Flavonoids 
The NMR spectrum of 3 ' ,4 ' -d ioxygena ted flavonoids are a b i t 
Complex and gives the normal ABX p a t t e r n . The H-5' proton in 
flavones and flavonols in such system appears as a doublet 
centred between d 6.7 and 7„1 ppm (J=8 Hz) and the H-2' and H-6« 
s i g n a l s , which often over lap , usual ly occur between d 7,2 and 
7.9 ppm. 
( i i i ) H-2' and H-6' Protons in 3 ' , 4 ' , 5 ' - T r i o x y g e n a t e d 
Flavonoids 
In 3 ' , 4 ' , 5 ' - t r i h y d r o x y l a t e d flavonoids H-2' and H-6' are equiva-
l en t and appear as a two proton s i n g l e t in the range d 6 ,5-7 ,5 
ppm. Methylation s h i f t s i t about 1 ppm downfield when the 
compound i s analyzed in DMSO-d .^ 
29 
(iv) H-2 and H-3 Signals in Flavanones and Flavanonols 
The spectra of flavanones (saturated heterocyclic ring) contain 
typical ABX pattern multiplets arising from the C-2 proton and 
the two C-3 protons. The C--2 proton is split by the C-3 protons 
into quartet (J . =5 Hz, J. .,_,-=ll Hz; double doublet) and occurs 
near 5 5.2 ppm, the precise position depending on the substitu-
tion of ring B. The two C-3 protons occur as two quartets 
(Jj,_2a H-Sb"^ "^  ^ ^^ ^^ ^ ^'^' ^o^®^^r» ^^®y often occur as two 
doublets, since two signals of each quartet are of low intensity. 
The C-2 proton in dihydroflavonols appear near d 4,9 as 
a doublet (J=ll Hz) coupled to the C-3 proton which comes at 
54 
about d 4.2 as doublet 
Sugar Protons 
The protons of the sugar in flavone glycosides are denoted as 
C-1", C-2" and so on while the protons of the terminal sugar in 
disaccharides are designated as C-1 •*•, C-2'" and so on. In the 
PMR spectra of TMS derivative of the glycoside, the non anomeric 
protons resonate between d 2.9-4.3 while the anomeric protons 
resonate between d 4,3-5.8. The axial anomeric protons are 
observed between d 4.3-5,0 and the equatorial anomeric protons 
between d 4.7-5.8. The chemical shift of the C-l" proton of the 
sugar directly attached to the flavonoid hydroxyl group depends 
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both on the nature of the flavonoid and on the pos i t ion and 
s teredchemistry of attachment to i to For ins tance , in flavone 
glycosides with sugar on e i t h e r C-5, C-7 or C-4' the C-1" proton 
s igna l appears near d 5 .0 , while in flavonol 3-0-glycosides the 
C-1" proton s ignal appears much more downfield i . e . a t about 
d 5 . 8 . The coupling constant of C-1" proton with C-2" proton in 
45 p-l inked glucosides i s about 7 Hz , due to d i a x i a l coupl ing. In 
the n a t u r a l l y occurring a- l inked rhamnosides, the d i e q u a t o r i a l 
coupling between H-l" and H-2" gives r i s e to a coupling constant 
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of only 2 Hz . The rhamnose C-methyl appears as a doublet 
(J=6,5 Hz) or m u l t i p l e t in the region d 0.8-1.2o 
In flavonoid d ig lycos ides , the C-1 proton of the termi-
nal sugar ( H - l " ' ) , being r e l a t i v e l y remote from the flavonoid 
nucleus , resonates upf ie ld from H- l" , The ex ten t , however, can 
vary depending upon the pos i t ion of attachment of terminal 
sugar . Methylated and ace ty la ted de r iva t ives have also 
been used for d isacchar ide linkage determinat ion . 
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MASS SPECTROMETRY 
Routine methods have been developed for the analysis of flavonoid 
aglycones and glycosides in the form of their permethyl ethers, 
perdeuteriomethyl ether^^*^*^*^° and trimethylsilyl ethers^ ""-*^ .^ 
Flavonoid Aglycones 
Mass spectrometry is an established tool in the analysis of 
flavonoid aglycones . In many cases it yields sufficient 
information to elucidate their structural type and substitution 
pattern, 
Flavones were among the first flavonoids to be analysed 
by mass spectrometry. The most useful fragmentations in terms of 
flavonoid identification are those which involve cleavage of 
intact A- and B-ring fragments. Although the base peak for most 
flavone aglycones is molecular ion, M *, however [M-CO] * and 
fragments At° and Bt" (Pathway I) are prominent in the spectra. 
In addition to these peaks, flavones usually afford major peaks 
for (M-H)"*" and when methoxylated, (M-CHg)"*". 
Kingston has discussed in detail the mass spectra of 
a large number of flavones, flavonols and their ether derivatives 
Following generalisations have been suggested for the fragmenta-
tion of monoflavones. 
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(a) Flavones having four or more hydroxyl groups r ead i ly undergo 
fragmentation, apparent ly because of the i n s t a b i l i t y of 
t h e i r molecular i ons . 
(b) Flavones with fewer than four hydroxyl groups tend to under-
go decomposition predominantly by way of r e t ro -Die l s -Alder 
(RDA) process ' , This and other common fragmentation 
processes are shown in scheme I using apigenin (XII) as a 
t y p i c a l example. 
(c) A (M-l)"*" ion i s often found in the mass spectrun of flavones, 
i t s o r ig in i s , however, obscure. 
(d) The presence of ion (c) (Scheme I ) , f requently more in tense 
when a 3-hydroxyl group is p re sen t , i s a t t r i b u t e d to the 
a l t e r n a t i v e mode of re t ro -Die l s -Alder fragmentation. 
(e) Doubly charged ions are frequently p resen t . 
( f ) When heavily subs t i t u t ed with hydroxyls and methoxyls, the 
flavone tend to fragment in a l e s s p red ic tab le manner, 
r e t ro -Die l s -Alder process becomes i n s i g n i f i c a n t and the 
spectrum i s dominated by the molecular ion and ions a t M-15, 
M-28 and M-43^^'^^. 
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Flavanones 
In the case of flavanones (XIII) fragmentation by path A (RDA 
fission of heterocyclic ring) and path B are of great importance 
64 
as they lead to clear cut characteristic spectra 
+. 
Path A 
Path B 
a' 
II 
0 
CH2 ^=^ 
~ \ -
Another mode of breakdown, that helps to characterize 
the flavanones is the loss of either a hydrogen atom (XIV) an 
aryl radical at C2 (^ V) from the molecular ion to give even 
electron fragments. These fragmentation processes are illustra-
ted in the case of 4'-methoxyflavanone (XVI) (Scheme II). 
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The presence of a hydroxyl (XVII) or methoxyl group 
at C-4' position of ring B facilitates, by enhanced resonance 
stabilization of the resulting fragment ion, the formation of 
P-hydroxyl benzyl (XVIII) or p-methoxyl benzyl ion respectively 
(or their equivalent tropolium ions). These ions appear as peaks 
of significant intensity in the mass spectrum of naringenin/its 
methyl ether^ '^ *^ '^ . 
OH 0 
(XVII) 
^ ^ a •> HO -r y-CHg 
m/z 107 
(XVIII) 
The mass spectrum of 3,5,7-trihydroxy-4'-mothoxyflava-
none (XIX) is of particular interest, as the base peak is neither 
the molecular ion nor a fragment arising from breakdown via 
path A (Scheme III). 
Flavonoid Glycosides 
Traditionally, the structure of flavonoid glycoside is elaborated 
after partial or complete hydrolysis leading finally to consti-
1 45 tuent aglycone and the sugar residues * . A considerable amount 
of Work employing analytical, physiochemical and synthetic methods 
is involved in order to establish the type of aglycone, its 
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s u b s t i t u t i o n pa t te rn and the pos i t ion of l inkage of sugar moiety; 
the sequence of sugar and the i n t e rg lycos id i c l inkage in f lavo-
noid o l igosacchar ides . 
The pos i t ion of a sugar res idue in a flavonoid aglycone 
can be e a s i l y recognized from the mass spectrum of the peimethyl-
ated glycoside . Sugars a t tached to pos i t ions 5 and 3 are s p l i t 
off more r ead i ly than those a t pos i t ion 7, and as a r e s u l t the 
molecular ion peak i s of very low i n t e n s i t y or t o t a l l y absen t . On 
the o ther hand, 7-0-glycosides usual ly show an in tense molecular 
ion peak amounting to 50>^  or higher of the base peak. The 4 ' and 
3-0-glycosides represent an in termedia te case , having small but 
l i s t i n c t molecular ion peaks. 
Mass spectrometry has been extens ive ly used in the 
s t r u c t u r e e luc ida t ion of flavonoid C-glycosides, 6-C and 8-C 
glycosyl can be c l e a r l y d i f f e r e n t i a t e d as only the former show 
in tense M-15, M-31 and M-47 peaks, in t h e i r mass s p e c t r a . Mass 
spectrometry has been successful ly used in e s t ab l i sh ing the 
nature of the sugars in di-C-glycosylf lavones a l s o . 
Mass spectrometr ic sequencing of o l igosacchar ide de r iv -
69 a t i v e s has been much ref ined to furnish not only the sequence 
of the sugars involved but a lso in many cases the pos i t ion of 
t h e i r i n t e rg lycos id ic l inkage and even information about the 
s tereochemistry a t the anomeric c e n t r e . 
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The p r i n c i p a l f ragmenta t ion p a t t e r n of p e r d e u t e r i o -
m e t h y l a t e d f lavonoid d i s a c c h a r i d e i s i l l u s t r a t e d in scheme IV, 
DJZOA—0 / 
I I 
CD3O OCD3 
/ 
CD3O 
So he me-IV 
F i s s i o n of t h e g l y c o s i d i c carbon oxygen bond of the 
t e r m i n a l sugar l e ads to t h e ion T, which s u c c e s s i v e l y l o s e s 
CD^-niethanol to g ive T2 and T- . 
Rupture of t h e e t h e r a l carbon-oxygen bond between the 
t e r m i n a l and the second sugar g ives r i s e t o the sequence ion S. 
F i s s i o n of the g l y c o s i d i c carbon-oxygen bond between the sugar 
and the aglycone i s i n d i c a t e d by the fragment A, i n v a r i a b l y 
formed by t r a n s f e r of hydrogen and fol lowed by l o s s of CO. 
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Retention of charge on the disaccharide residue af ter 
this type of rupture leads to the oligosaccharide ion OS. Peaks 
due to retro-Diels-Alder cleavage of the flavonoid aglycone are 
small or absent as i t i s often observed in highly substituted 
. 63 compounds 
Sequence of Sugars 
Information about the terminal sugar is obtained from the diffe-
rence (M - S ) and from peaks due to ions of the T-series. The 
T-series is more reliable indication since the (M -S) value can 
be changed by H-transfer or, in the case of apiosyl containing 
compounds, even more complicated reaction. In compounds contain-
ing glucose as the second sugar moiety, the (OS-T,) rather than 
the (S-A) difference seems to be the more useful for mass identi-
fication. 
Position of the Interglycosidic Linkage 
Differences in hydrogen transfer to some peaks allows prediction 
of the position of interglycosidic linkage. The sequence peak S 
is formed without hydrogen transfer (flavonols) or with single 
hydrogen transfer (flavone, flavanone) in the case of 1—»6 linked 
flavonoid disaccharide derivatives, while transfer of two hydro-
gens takes place in the l--»2 linked compounds. The aglycone and 
the oligosaccharide fragments A and OS behave similarly: for 
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1—>6 l i n k e d d e r i v a t i v e s , t h e A+H and OS peaks a r e p rominen t , 
wh i l e A+2H and OS+H peaks a r e observed for 1—••2 l i n k e d compounds. 
F u r t h e r (OS-CD^-methanol) d i f f e r e n t i a t i o n i s p o s s i b l e by a s t r ong 
(OS-CDoHmethanol) peak p r e s e n t on ly in the l-->2 l i n k e d g l y c o s i d e s , 
and by the S+62 ( f l a v o n e , f lavanone) or S+63 ( f l a v o n o l s ) peak 
observed on ly in 1—»6 l i n k e d compounds in scheme V. 
CD3O OCD3 
O.OR 
OCD. 
CD3O OCD3 
-CH3CHO 
O.OR 
OCD. OCD. 
S+63 
Scheme-V 
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ULTRA-VIOLET SPECTROSCOPY 
Ultra-violet spectroscopy has become a major technique for the 
structure elucidation of flavonoids for two main reasons, viz. 
(a) a small amount of pure material is required, (b) the amount 
of structural information gained from a UV spectrum is consider-
ably enhanced by the use of specific reagents which react with 
one or more functional groups on the flavonoid nucleus. The 
absorption maxima of flavones have been correlated to the presence 
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of a cinnamoyl (XXa) and benzoyl (XXb) groupings , the former 
giving rise to the high wave length band at 300-380 nm (Band I) 
and latter to the low wave length band at 240-285 nm (Band II). 
Flavones and flavonols with increasing oxygenation of 
ring B results in a bathochroinic shift of band I, Band II 
appears as one peak (at about 270 nm) in compounds with mono-
substituted B-ring, but as two peaks or one peak (at about 258 nm) 
and a shoulder (at about 272 nm) when a di- or tri-0-substituted 
45 71 72 B ring is present^-"''-^''^. 
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Isof lavones , flavanones and dihyd^oflavonols are 
grouped together because they a l l lack conjugation between the 
A- and B-r ings . Their UV spectra are r ead i ly d i s t ingu ished from 
those of flavones as they normally exh ib i t a low i n t e n s i t y band I 
absorpt ion which often appears as a shoulder . In i sof lavones , 
band I I appears a t 245-270 ran whereas flavanones and d ihydrof la -
vonols exh ib i t band I I absorption maxima in the 270-295 nm region. 
45 The use of reagents such as aluminium c h l o r i d e , 
sodium methoxide, sodium ace t a t e and boric acid sodium ace t a t e 
which produce s h i f t s in the maxima in accordance with the loca-
t ion of the various funct ional groups in the flavonoid nucleus 
has made i t poss ible to determine the s t ruc tu res of some flavonoid 
compounds on the bas i s of t h e i r spectra a lone . 
The u l t r a - v i o l e t spectra of the bif lavonoyls are very 
s imi la r to tha t of monoflavonoids with the only d i f ference tha t 
the molecular ex t inc t ion coef f ic ien t of the biflavone i s approxi-
mately double as compared to tha t of corresponding monoflavonoid 
u n i t . This demonstrates the presence of two i so la ted chromophores 
of flavonoids per molecule of a b i f l avonoid , . 
ni?;r.i«ssiOivi 
GLYCOSIDES FRCM GARCINIA ANDAMANICA KING (GUTTIFERAE) 
The fami ly G u t t i f e r a e c o n s i s t s of f o r t y gene ra , eve rg reen t r e e s 
o r shrubs c h i e f l y i n h a b i t e d in the t r o p i c a l a r e a s . The genus 
G a r c i n i a , an evergreen g l ab rous t r e e , r a r e l y shrubs c o n s i s t s of 
about 180 s p e c i e s . About 30 s p e c i e s a r e found in Indiao The 
f r u i t s and the seeds of t h e p l a n t a r e a n t h e l m i n t i c , c a r d i o t o n i c 
and u s e f u l in p i l e s , d y s e n t e r y , tumours and p a i n s . The r o o t i s 
a s t r i n g e n t , used as l o c a l a p p l i c a t i o n t o u l c e r a t i o n and f i s s u r e s 
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of l i p s , hands e t c . 
A survey of the l i t e r a t u r e showed t h a t no work seems 
to have been done on t h i s p l a n t and t h e r e f o r e the p r e s e n t chemi-
ca l i n v e s t i g a t i o n had been u n d e r t a k e n . The p r e s e n t d i s c u s s i o n 
i s devoted to the i s o l a t i o n and c h a r a c t e r i z a t i o n of two new 
f lavone g l y c o s i d e s , s o r b i f o l i n 6 - g a l a c t o s i d e (XXIII) and 
4 ' -hydroxywogonin 7 - n e o h e s p e r i d o s i d e (XXIX) t o g e t h e r wi th the 
known s c u t e l l a r e i n 7 - d i g l u c o s i d e (XXVI) and q u e r c e t i n - 3 - r u t i n o -
s i d e ( r u t i n ) (XXXII) from the l e a f e x t r a c t s of G a r c i n i a 
andamanica King. 
Leaves of G a r c i n i a andamanica King were procured from 
Andaman I s l a n d , I n d i a . Coar se ly powdered l e a v e s were e x h a u s t -
i v e l y e x t r a c t e d wi th me thano l . The me thano l i c e x t r a c t was 
c o n c e n t r a t e d under d imin i shed p r e s s u r e to a dark v i s c o u s mass 
which was then d i g e s t e d s u c c e s s i v e l y wi th pet roleum e t h e r . 
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benzene and chloroform. The brown residue was subjected to column 
chromatography over silica gel G (BDH). The ethyl acetate eluate 
afforded a mixture of two compounds which were separated by prep. 
TLC (silica gel) and labelled as GA-1 and GA-2. The other two 
compounds GA-3 and GA-4 were obtained by repeated column chromato-
graphy over si-gel. 
GA-1 
The glycosidic nature of the product (GA-1) was evidenced by the 
positive Molisch test obtained after hydrolysis and by the foima-
tion of an osazone. The glycosidic nature was further supported 
by the H-NMR spectrum of the acetate of GA-1 (Table 6) as it 
showed two aromatic acetoxyls at d 2.46 (3H) and d 2.27 (3H) and 
4 alocholic acetoxyls at d 1.99 (9H, s, 3-OAc), d 1.73 (3H, s, 
OAc) indicating it to be a glucoside or galactoside. 
The glycoside gave pink colour with Zn/HCl and red 
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colour on treatment with sodium amalgam followed by acidification 
indicating its flavone or flavanone nature. A yellow colour with 
75 Wilson boric acid reagent and maxima at 269 and 333 nm in the 
UV spectrum indicated it to be a flavone glycoside. It gave a 
brownish green colour with FeClo indicating the presence of 
hydroxyl group at C-5. The IR spectrum displayed strong bands at 
3400 cm"''' (OH) and 1700 cm" (C=0). A bathochromic shift of 15nm 
with AlClo further confirmed the presence of a free 5-OH group. 
4S 
No Shif t with fused NaOAc ruled out the p o s s i b i l i t y of a free 
hydroxyl group a t 7 -pos i t i on . 
The ma spectrum of GA-1 ace t a t e (GA-IA) (F ig , 1 ) , 
m .po l l l - 12° , showed a sharp s i n g l e t a t d 6o48 ind ica t ing the 
presence of a C-3 proton of y-Pyrone nucleus . The presence of 
one methoxyl group i s indicated through a s i n g l e t a t d 3.99o The 
remaining s i n g l e t in the spectrum i s a t d 6o78 and i t i n t eg ra t e s 
for one hydrogen and can be assigned to an aromatic proton 
shielded by two ortho and one para oxygen and was found to a r i s e 
from the C-8 proton of 5 ,6 ,7- t r ioxygenated flavone. The aromatic 
region a lso contains m u l t i p l e t s of four other p ro tons . Since the 
m u l t i p l e t s , doublet a t d 7.78 (j=9 Hz) and a t d 7,15 (J=9 Hz), 
correspond to an A2B2 p a t t e r n , are assigned to 2 ' , 6 * and 3*,5*-
protons of B r ing r e s p e c t i v e l y . 
Table 6 
Assignment Noo of Protons Signals 
H-3 
H-8 
H - 2 ' , 6 ' 
H - 3 ' , 5 ' 
4 Al ipha t i c OAc of 
ga lac tose moiety 
2 Aromatic OAc 
Aromatic OCH-
1 
1 
2 
2 
12 
6 
3 
6.48 ( s ) 
6.78 ( s ) 
7.78 (d , J=9 Hz) 
7.15 (d, J=9 Hz) 
1,73, 1.99 ( s ) 
2 . 2 7 , 2.46 ( s ) 
3.99 ( s ) 
s= s i n g l e t , d= double t ; spectra run in CDCl^; TMS as i n t e r n a l 
standard ( d - s c a l e ) . 
ho 
<N 
CO 
h'^ -
hio 
L(0 
hr-
h© 
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GA-l on hydrolys is with loy. HCl gave an aglycone m.po 
290-92° (XXI). The sugar was iden t i f i ed as galactose by Re-
va lues , co-chromatography with an au then t ic sample and by the 
formation of osazone. 
Demethylation of t h e aglycone with hydriodic acid gave 
a yellow product , m.p.>350 , elemental ana lys i s corresponding to 
the molecular formula C,cH,^0^. Acetyla t ion of the compound with 
a c e t i c anhydride and pyr id ine yielded a t e t r a a c e t a t e t h a t melted 
a t 238-39° and showed no depression in melt ing point on mixing 
with an authent ic sample of s c u t e l l a r e i n t e t r a a c e t a t e . The 
aglycone (XXI) was thus character ized as so rb i fo l in by f e r r i c 
r e a c t i o n , R^-values, s p e c t r a l and chromatographic comparison with 
an au then t ic sample « 
(XXI) (XXII) 
On the basis of the above colour reactions and examina-
tion of the products of hydrolysis, the glycoside was identified 
as flavone galactoside having sorbifolin as an aglycone. 
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The position of the sugar residue in the glycoside was 
confirmed by hydrolysis of the methylated glycoside. The partial 
methyl ether thus obtained was characterized as 6-hydroxy 4',5,7-
trimethoxyflavone (XXII) (m,p.221°) by m.p,, m.m.p. with an 
77 
authentic sample and ultra-violet spectral analysis with custo-
mary shift reagents 45 
The quantitative estimation of sugar by Somogyis copper 
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micro method showed the presence of one mole of galactose per 
mole of aglycone. 
GA-1 is therefore characterized as sorbifolin 6-galac-
toside (XXIII), This constitutes the first report of the 
occurrence of this flavone glycoside. 
OH CHgOH CH3' 
HO OH ^ 0 
OH 0 
(XXIII) 
GA-2 
I t was c r y s t a l l i s e d from methanol as l i g h t yellow needles , m.p, 
>300°. Elemental ana lys i s agreed to the molecular formula 
^27^30^16* ^^ ^^^ recognised to be a flavone glycoside by i t s 
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pos i t i ve Shinoda t e s t , Molisch t e s t and UV spectrum. The Re-
value of the glycoside in n -bu tanol -ace t ic acid-water (4 :1 :5) 
and l^y. HOAc, (-28), indica ted i t to be a d ig lycos ide . The UV 
spectrum showed X^gx ^^ 285, 336 nm and the sh i f t s in presence 
45 of c l a s s i c a l sh i f t reagents indica ted the presence of free 
hydroxyls a t 5,6 and 4 ' - p o s i t i o n s . Acid hydrolysis with 2M HCl 
yielded an aglycone and glucose . The aglycone on ace ty l a t ion 
formed a t e t r a c e t a t e m.p.238-39° and on methylation gave a t e t r a -
methyl e the r , m.p.160-62°. The aglycone was charac te r ized as 
s c u t e l l a r e i n (XXIV) by R^^-value, m.po, m.m.p, , UV s p e c t r a l 
behaviour and co-chromatography with an authent ic sample. The UV 
spectrum of the glycoside and the aglycone was almost s imi la r 
except t h a t the aglycone gave a s h i f t of 15 nm with NaOAc (absent 
in glycoside) thus suggest ing t h a t pos i t ion 7 may be involved in 
g lycosy la t i on . 
(XXIV) Rs H 
(XXV) R= CH3 
The position of the sugar residue at C-7, in the glyco-
side was ct)nlirmed by the hydrolysis of the methylated glycoside. 
The partial methyl ether thus obtained, was characterized as 
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scutellarein 5,6,4'-trlmethyl ether (XXV), It showed a batho-
chromic shift of 11 nm with NaOAc showing the presence of a free 
C-7 hydroxyl group. The formation of this partial methyl ether 
thus proved that glucose is attached to postion 7 of the aglycone 
The methylated sugars were identified as 2,3,4-tri-OHmethyl-D-
glucose and 2,3,4,6-tetra-O-methyl-D-glucose thus confirming the 
intersugar linkage between the two glucose units as (l--*6) 
gentiobioside. 
The quantitative estimation of sugar by the method 
described earlier showed the presence of 2 moles of sugar per 
mole of aglycone. 
On the basis of above findings, GA-2 is characterized 
as scutellarein 7-diglucoside (XXVI). 
CHoOH 
OH 
(XXVI) 
I s o l a t i o n of GA-3 
The EtOAc-MeOH ( 7 : 3 ) e l u a t e was rechromatographed on a s i l i c a gel 
column with EtOAc-Me2CO ( 1 : 1 ) as e l u a t i n g s o l v e n t to a f fo rd GA-3 
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moPo320 (d). It was crystallized from MeOH as yellow needleso 
Elemental analysis pointed to C2gH220i5 ^s the molecular formula 
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of the compound. It responded to Shinoda test , gave a ferric 
reaction and positive Molisch test. The ultra-violet spectrum of 
the compound showed absorption maxima at 272,330 nm and the IR 
spectrum displayed strong band at 3350 cm" (OH) and 1640 cm" 
(C=0). The colour reactions and spectral properties indicated 
that GA-3 is a flavone glycoside» 
Hydrolysis with 7'/. aqueous H2SO4 "/ielded glucose, 
rhamnose and an aglycone which gave a shift of +12 nm with NaOAc 
(absent in glycoside) thus showing that sugar is linked to 
7-position of the aglycone. The formation of triacetate and 
tetramethyl ether suggested the presence of three free hydroxyl 
and one free methoxyl group in the aglycone molecule, Batho-
chromic shift of 15 nm and 12 nm with AlClg-HCl and fused NaOAc 
45 
respectively indicated the presence of a 5,7-dihydroxyl grouping. 
This is further supported by the fact that the aglycone, but not 
the glycoside gave a positive colour test specific for 5,7-di-
80 hydroxyl system with vanillin/hydrochloric acid reagent . The 
negative borate reaction indicated the absence of an orthodi-
hydroxyl grouping and the bathochromic shift of 50 nm in band I 
without a decrease in intensity in the presence of NaOMe 
45 
confirmed the presence of a free 4'-hydroxyl . A negative gibbs 
81—8'^  
test and gossepetone test ~ fixed the position of solitary 
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methoxyl group in the A r i n g a t C-8 and thus e s t ab l i sh ing the 
s t r u c t u r e of the aglycone (XXVII) as 4«jSjT-trihydroxy-S-methoxy-
flavone (4'-hydroxywogonin) m,p.>300° and corresponding to mole-
cular formula C-.^H,205» The s t ruc tu re of aglycone was confirmed 
as 4'-hydroxywogonin by spec t r a l and chromatographic comparison 
with au thent ic sample 84 
OCH CX:H 
OCH. 
The glycoside formed a c r y s t a l l i n e oc taace ta te (GA-3A) 
(F ig . 2) m.p. 121-22°. The r e s u l t s of """H-NMR s tudies of GA-3A are 
shown in table 7. 
The H-NMR of GA-3A indicated i t to be a rhamnoglucoside 
as i t showed two aromatic acetoxyls i n t eg ra t i ng for 6 protons a t 
d 2.31 and d 2.48 and six a lcohol ic acetoxyls i n t e g r a t i n g for 18 
protons a t d 2,05 and d 1,78, In ace ty la ted neohesperidosides , 
the complex s ignal a t d 4 .50-5 ,50 , i n t e g r a t i n g for seven protons, 
represen t the hydrogens a t the pos i t ion 1,2,3 and 4 of rhamnose 
and 1,3 and 4 of g lucose . The s ignal a t d 3.40-4.40, in tegra t ing 
/ 
3 . 
> 
^ ^ 
-CM 
hro 
h ^ 
\-'o 
kco 
hrv 
h(D 
CM 
IX •O) 
55 
Table 7 
Assignments No. of Protons Signals 
H-6 1 6.80 (s) 
H-3 1 6.51 (s) 
H-2',6' 2 7.80 (d, J=9 Hz) 
H-3',5' 2 7.19 (d, J=9 Hz) 
H-1" , 3",4" (glucosyl) 
7 4.55-5.60 (m) 
H-1'",2'" ,3"' ,4'" (rhamnosyl) 
H-2",5",6" (glucosyl) 
5 
H-5'" (rhamnosyl) 
Rhamnosyl methyl (H-6'") 1 1.20 (d, J=6 Hz) 
3.52-4.50 (m) 
2 Phenolic acetoxyl 6 2 . 3 1 , 2.48 (s ) 
6 Alcoholic acetoxyl 18 1.78, 2.05 (m) 
1 Aromatic methoxyl 3 4.01 (s ) 
s= s i n g l e t , d= double t , m= mul t i p l e t ; Spectrum run in 0001^; 
TMS as i n t e r n a l standard ( d - s c a l e ) . 
for f ive protons, r ep resen t the hydrogens a t the pos i t ions 5 of 
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rhamnose and 2,5 and 6 of glucose . The pos i t ion of H-1 protons 
of rhamnosyl d 4.68 (d) and glucosyl d 5.12 (d) moiet ies and of 
the rhamnosyl methyl d 1,20 ( d ) , alongwith the i n t e g r a t i o n of the 
region d 4 .55-5.60 and d 3.52-4.50 ( r a t i o 7:5) of GA-3A fu l ly 
45 85 
supported the 7-0-neohesperidosyl group * . A sharp s i n g l e t 
i n t e g r a t i n g for one proton a t d 6,51 was assigned to C-3 proton 
of a y-pyrone nucleus . On aromatic methoxyl group i s observed 
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through a singlet at d 4.01. The 5,7,8-trisubstitution is 
demonstrated by the presence of remaining singlet at d 6.80 
integrating for one proton and ascribed to C-6 proton. This dis-
tinction between C-6 and C-3 proton was made by means of signal 
86 intensity . The singlet for C-6 proton was formed to be slightly 
broadened and hence of lower intensity because of long range 
coupling of C-6 proton with 8-methoxyl protons, whereas C-3 
proton showed a sharp singlet. The multiplet in the aromatic 
region, doublets at d 7,80 (J=9 Hz) and d 7,19 (J=9 Hz), corres-
pond to A2B2 pattern and are assigned to 2',6' and 3',5' protons 
respectively. 
The mass spectrum of permethylated glycoside gave no 
[M]"*"; however, a fragment for the aglycone appeared at m/z 328 
and peaks assignable to the [A,]"^, m/z 196 and [B,]"*", m/z 132 
were present. Fragmentation at m/z 189, 157 and 125 were 
assigned to the T series of terminal rhamnose, 
Methylation of GA-3 followed by acid hydrolysis gave 
an aglycone corresponding to molecular formula Cj^8^l6^6* ^^^ 
methylated aglycone showed a bathochromic shift of 10 nm in 
band II with NaOAc, confirming that C-7 hydroxyl which was glyco-
sylated in GA-3 had become free. The formation of this partial 
methyl ether (XXVIII) further proved that both the sugars are 
linked at position 7. 
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Q u a n t i t a t i v e e s t i m a t i o n of sugar and p e r i o d a t e o x i d a -
t i o n of the g l y c o s i d e confirmed the sugar moiety as d i s a c c h a r i d e 
and both the sugars t o be in pyranose form. Mild a c i d h y d r o l y s i s 
wi th lyi aqueous H2SO4 showed rhamnose t o be the t e r m i n a l s u g a r . 
H y d r o l y s i s of the pe rme thy l a t ed g l y c o s i d e y i e l d e d 3 , 4 , 6 - t r i - O -
methyl -D-g lucose and 2 , 3 , 4 - t r i - O - m e t h y l - L - r h a m n o s e us ing 
2 , 3 , 4 , 6 - t e t r a - O - m e t h y l - D - g l u c o s e as r e f e r e n c e , thus conf i rming 
i n t e r s u g a r l i nkage as n e o h e s p e r i d o s i d e (1—>2) ' . H y d r o l y s i s of 
the g l y c o s i d e wi th d i a s t a s e l i b e r a t e d f ree rhamnose i n d i c a t i n g 
a - n a t u r e of t h e i n t e r s u g a r l i n k a g e . The l i b e r a t i o n of g lucose on 
complete h y d r o l y s i s wi th almond emuls in showed the p - n a t u r e of 
the g l y c o s i d e l i n k a g e . 
GA-3 i s t hus c h a r a c t e r i z e d as 4 ' -hyd roxywogon in -7 -0 -
n e o h e s p e r i d o s i d e (XXIX) and named as Garc imanin . To our knowl-
edge t h i s c o n s t i t u t e s the f i r s t r e p o r t of any g l y c o s i d e of 
4 ' -hydroxywogonin . 
OH 
(XXIX) 
5$ 
GA-4 
The f rac t ion GA-4 was e lu ted from column by EtOAc-MeOH (6:4) mix-
t u r e . I t was c r y s t a l l i s e d in pale yellow needles from methanol 
m.p.189-90°. Elemental ana lys i s agreed with the molecular 
formula '•^27^'iCpl6' ^^ responded to Shinoda t e s t and Molisch t e s t , 
gave greenish brown colour with FeCl^ and the chromatographic 
spot appeared deep purple under UV l i g h t which turned yellow with 
ammonia, ind ica t ing i t to be a flavone glycoside with 3-pos i t ion 
s u b s t i t u t e d . The u l t r a v i o l e t spectrum showed \ ^ ^ a t 257, 
45 359 nm and i t s changes in the presence of c l a s s i c a l reagents 
pointed to the presence of free hydroxyls a t 5,7 and 3 ' , 4 ' - o r t h o -
dihydroxyl group in GA-4. 
Total acid hydrolysis with 6/. a lcohol ic hydrochloric 
acid gave an aglycone and equimolar q u a n t i t i e s of rhamnose and 
glucose (PC and GLC of a l d i t o l a c e t a t e ) o The aglycone was 
charac te r ized as quercet in (XXX) by co-TLC, m.p. , m.m.po. Re-
value and by comparison of i t s spec t r a l p roper t i e s with an 
au thent ic sample. Acetylat ion with Ac^O and pyridine afforded 
an a c e t a t e , GA-4A, m.p,136°. The r e s u l t s of H-NMR of the 
spectrum of GA-4A are recorded in the table 8, 
The •'•H-NMR of GA-4A indica ted i t to be a rhamnoglucoside 
as i t showed four aromatic acetoxyls i n t e g r a t i n g for 12 protons a t 
d 2.30-2,45 and 6 a l i p h a t i c acetoxyls i n t e g r a t i n g for 18 protons 
Table 8 
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Assignment No. of 
Protons 
Signals 
H-6 
H-8 
H-5' 
H-6' 
H-2» 
H-5",6" (glucosyl protons) 
H-5'" (rhamnosyl) 
H-1 ' " (rhamnosyl C-1 proton) 
H-2" ,3" ,4" (glucosyl) 
H - 2 " « , 3 ' " , 4 ' " (rhamnosyl) 
H-1" (glucosyl C-1 proton) 
H-6'" (rhamnosyl methyl) 
4 Aromatic acetoxyl 
6 Al ipha t ic acetoxyl 
1 
1 
1 
1 
1 
4 
1 
6 
1 
3 
12 
18 
6.80 (d, J=2.5 Hz) 
7.28 (d, J=2.5 Hz: 
7o38 (d, J=9 Hz) 
7.96 (q, 3=2,^ Hz 
and 9 Hz) 
7.92 (d , J=9 Hz) 
3.55-3.60 
4.54 (d, J=2.5 Hz) 
5.08-5.30 
5.36 (d , J3g=7 Hz) 
0.90 (d, J=6 Hz) 
2o30-2.45 
1.92-2.15 
s= s i n g l e t , d= double t , q= qua r t e t ; Spectrum run in CDCl-, a t 
60 MHz; TMS as i n t e r n a l standard ( d - s c a l e ) . 
a t 1 ,92-2.15. The pos i t i ons of H-1 protons of rhamnosyl d 4,54( 
and glucosyl d 5.36(d) moiet ies and of the rhamnosyl methyl 
d 0.90(d) alongwith the in tegra t ion of the region 4 .54-5.60 and 
3.35-3.60 ( r a t i o 8:4) of GA-4A fu l ly supported the 3-0-rut inosy 
(XXX) 
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OCH, 
(XXXI) 
Hn OH 
^ ^ o - ^ 
CH« 
\ 2 
(XXXII) 
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group. The 5 ,7-c l i subs t i tu t ion i s demonstrated by the presence of 
two meta coupled doublets a t d 6.80 and d 7.28 (J=2.5 Hz each) 
ascr ibed to H-6 and H-8 r e s p e c t i v e l y . The aromatic region also 
conta ins an ABX pa t t e rn associated with r i ng B protons giving a 
double doublet a t d 7.96 (J=2o5 Hz and 9 Hz), a doublet a t d 7.38 
(J=9.0 Hz) and another doublet a t d 7.92, c h a r a c t e r i s t i c of 
3 ' ,4 ' -oxygenated flavonoids and assigned to H-6*,5 ' and 2 ' 
r e s p e c t i v e l y . The chemical s h i f t of rhamnose C-1 proton (H-1"*) 
(d 4.54) compared with t ha t of repor ted for a rhamnose d i r e c t l y 
a t tached to an aglycone (d 5.68) fur ther confirmed t h a t rhamnose 
should be a terminal sugar of a rhamnosyl glucosyl d i sacchar ide . 
Hydrolysis of the permethylated glycoside yielded 
2 ,3 ,4- t r i -O-methyl-D-glucose , 2 ,3,4- tr i -0-methyl-L-rhamnose and 
an aglycone (3-OH, 3 ' , 4 ' , 5 ,7 - t e t r amethoxyf lavone) (XXXI) which 
showed a bathochromic s h i f t of 61 nm in band I with AlCl^ and a 
neg l ig ib le change on addi t ion of HCl, f i n a l l y confirming the 
45 85 in tersugar linkage as (1—>6) as in ru t inose » . Hydrolysis of 
GA-4 with d ia s t a se l i b e r a t e d free rhamnose indica t ing the a-nature 
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of the in tersugar l inkage . Quant i ta t ive es t imat ion of the sugar 
showed the presence of 2 moles of sugar/mole of aglycone. 
GA-4 i s thus charac ter ized as querce t in -3-0- (6" -0-a -D-
rhamnopyranosyl)-p-D-glucopyranoside ( r u t i n ) (XXXII). 
FLAVONOIDS FROM THE LEAVES OF SEMECARPUS KURZII ENGLER 
(ANACARDIACEAE) 
The family Anacardiaceae consists of seventy three genera and 
about six hundred species of evergreen trees and shrubs. The 
genus Semecarpus, one of the largest genera of the family 
89 Anacardiaceae, consists of about 45 species mostly distributed 
in the Indo-Malayasian region and extending to Australia. Six 
species are reported in India. Most of the species yield a 
90a dark vesicant, resinous juice from the pericarp of the drupes 
The medicinal uses of Semecarpus species are many and 
varied^^"^^. Nuts of Semecarpus anacardium Linn, are used in 
indigenous system of medicine as it helps in inducing abortion. 
Some extracts of Semecarpus anacardium have been found to exhibit 
nn 90a 
antileukemic activity . Experimental studies on the anti-
cancer activity of the nut juice show that oral administration 
to cancer patients particularly those suffering from oesophaegeal 
and mouth cancer is beneficial in providing clinical improvement, 
symptomatic relief and extension of survival time, no untoward 
or toxic effects have been observed. Extracts by boiling the 
nuts in milk have proved beneficial in a large number of cases. 
A survey of the literature showed that the nuts of 
Semecarpus kurzii Engler have only been investigated for their 
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flavonoidic constituents. The medicinal importance of the genus 
prompted us to undertake the comprehensive investigation of the 
plant. The present discussion deals with the study of isolation 
and characterization of apigenin (XXXIII), naringenin (XXXIV), 
eriodictyol (XXXV), 4*-methoxyscutellarein 6-0-rutinoside 
(semecarpetin) (XXXIX), apigenin 7-0-neohesperidoside (XLII) and 
quericetin 3-0-rhamnoside (XL) besides one acylated flavone 
C-glycoside which couldn't be fully characterized due to meagre 
quantity. 4'-Methoxyscutellarein 6-0-rutinoside, a new glycoside 
is being reported here for the first time. Furthermore, known 
flavone glycosides are also reported for the first time from this 
species. 
The phenolic extractives of the dried leaves of 
Semecarpus kurzii Engler (procured from Car Nicobar Island, 
India) on solvent fractionation and repeated column chromato-
graphy over silica gel using benzene-ethyl acetate, ethyl 
acetate-acetone and ethyl acetate-methanol mixture followed by 
• fractional crystallization afforded seven crystalline TLC homo-
geneous substances. They were given the labels as SKI, SKII, 
SKIII, SKIV, SKV, SKVI and SKVII. 
SKI 
SKI (m.p.352°) was eluted from the column by benzene-ethyl 
acetate (8.5-1,5) mixture. It was characterized as apigenin 
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(XXXIII) by comparison with an au then t ic sample (Ro-value, m.p , , 
m.mop., CO-chromatography). I t was fu r ther confirmed by NMR 
s tud ie s of i t s a c e t a t e , SKIA mop.183-84° (Table 9 ) . 
Table 9 
Assignment 
H - 2 ' , 6 ' 
H - 3 ' , 5 ' 
H-8 
H-6 
H-3 
OAc-5 
OAc-4 ' , 7 
No. of Protons Signals 
2 7o86 (d, J=9 Hz) 
2 7.24 (d, J=9 Hz) 
1 7.20 (d, J=2.5 Hz) 
1 6.82 (d, J=2.5 Hz) 
1 6.57 (s) 
3 2.42 (s) 
6 2.35 (s) 
s= singlet, d= doublet; spectrum run in CDCl^ at 60 MHz; IMS as 
internal standard (d-scale). 
SKI was, therefore, assigned the structure of 5,7,4*-
trihydroxyflavone (XXXIII). 
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SKI I 
The f rac t ion SKII was e lu ted from the column by benzene-ethyl 
a ce t a t e (8:2) mixture. SKII was c r y s t a l l i z e d from EtOAc-Me2CO 
as pale yellow needles , m.p,248-50°. I t was charac te r ized as 
naringenin (XXXIV) by d i r e c t comparison with an au thent ic sample 
of naringenin (R^-value, m.p . , m.m.p,, co-chromatography and 
PMR), The r e s u l t of the PMR spectrum i s recorded in the table 10. 
Table 10 
Assignments No. of Protons Signals 
H-2',6« 2 7.40 (d, J=8.5 Hz) 
H-3',5' 2 6.96 (d, J=8.5 Hz) 
H-6 1 6.64 (d, J=2.5 Hz) 
H-8 1 6.86 (d, J=2.5 Hz) 
H-2 1 5.20 (q, J,=12 Hz, 
J2=4 Hz) ^ 
H-3,3 2 1.79-2.98 (m, 
Ji=12 Hz, Jo=4 Hz, ji=17 Hz5. ^  
s= singlet, d= doublet, q= quartet, m= multiplet; spectrum run 
in (CD-)2C0 at 60 MHz and TMS as internal standard (d-scale). 
SKII was, therefore, assigned the structure as 
5,7,4'-trihydroxyflavanone (naringenin) (XXXIV). 
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OH 0 
SKI 11 
(XXXIV) 
SKIII was e l u t e d from the column as yel low cubes , mop.263'^ from 
b e n z e n e - e t h y l a c e t a t e ( 4 : 6 ) m i x t u r e . E lemen ta l a n a l y s i s agreed 
to t h e molecular formula C,tH22^6* "^^^ co lour r e a c t i o n (+ve 
Shinoda) coupled wi th the appearance of two p ro ton m u l t i p l e t 
(C--2H) c e n t r e d around d 3 .0 and a one pro ton m u l t i p l e t (C2-H) 
c e n t r e d around d 5o40 in the NMR spectrum confirmed the p resence 
of a f lavanone sys tem. F u n c t i o n a l group a n a l y s i s r e v e a l e d the 
KBr 
'max 
- 1 . p r e sence of a pheno l i c OH ( ^ ^ ^ " ^ 3430 cm*""^ ) and a conjugated 
>==* (Vmax 1680 cm-1) . 
On a c e t y l a t i o n wi th Ac20-Py, SKIII gave a t e t r a a c e t a t e 
d e r i v a t i v e , moPo143-44° which was found to be i d e n t i c a l wi th the 
95 
a u t h e n t i c sample of e r i o d i c t y o l t e t r a a c e t a t e ( R ^ - v a l u e s , m , p . , 
m .m.p , , c h a r a c t e r i s t i c shade i n UV l i g h t ) . The r e s u l t s of NMR 
s t u d i e s of SKIIIA and e r i o d i c t y o l t e t r a a c e t a t e a re r eco rded in 
t a b l e 1 1 . 
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Table 11 
Assignment SKIIIA E r i o d i c t y o l t e t r a 
acetate 
H - 2 ' , 5 ' , 6 ' 7.30 (m, 3H) 7 .25 (m, 3H) 
H-3^^ 3.19 ( q , IH, J ,=12 Hz; 3 .21 ( q , IH, J ,=12 Hz; 
^^ J2=17 Hz) ^ J2=17 Hz) ^ 
H-3 .„ 2 .94 ( q , IH, J i=4 Hz; 2 .90 ( q , IH, J ,=4 Hz; 
®^ J2=17 Hz) J2=17 Hz) ^ 
H-2 5.40 ( q , IH, J ,=12 Hz; 5o43 ( q . IH, J ,=12 Hz; 
J2=4 Hz) J2=4 Hz) 
H-6 6.68 ( d , IH, J=2 .5 Hz) 6 .62 ( d , IH, J=2 .5 Hz) 
H-8 6.90 ( d , IH, J=2o5 Hz) 6 .88 ( d , IH, J=2 .5 Hz) 
OAc-5 2 .35 ( s , 3H) 2 .35 ( s , 3H) 
O A c - 7 , 3 ' , 4 ' 2 .28 ( s , 9H) 2 .25 ( s , 9H) 
s= s i n g l e t , d= d o u b l e t , q= q u a r t e t , m= m u l t i p l e t ; spect rum run 
in CDClo a t 60 MHz and TMS as i n t e r n a l s t anda rd ( d - s c a l e ) . 
On the b a s i s of the above r e s u l t s , the s t r u c t u r e of 
SKIII was a s s igned as 5 , 7 , 3 ' , 4 ' - t e t r a h y d r o x y f l a v a n o n e 
( e r i o d i c t y o l ) (XXXV). 
(XXXV) 
6$ 
SKIV 
The f rac t ion SKIV was eluted from the column by EtOAc-acetone 
(9:1) mixture. I t was c r y s t a l l i s e d in pale yellow need les , 
m,po>275 • Elemental ana lys i s agree to the molecular formula 
^28^32^15* ^^ ^^® recognized to be a flavone from i t s pos i t ive 
Shinoda t e s t and u l t r a - v i o l e t spectrum. I t s infrared spectrum 
displayed strong band a t 3450 cm" (OH) and 1650 cm" (C=0). The 
high molecular weight of the compound, i t s paper chromatographic 
45 behaviour , s o l u b i l i t y in water and pos i t ive Molisch t e s t 
obtained a f te r hydrolysis suggested i t to be a g lycos ide . The 
u l t r a - v i o l e t spectrum showed A jjjoy i"^ methanol at 290, 334 nm, 
45 96 and i t s changes in the presence of c l a s s i c a l reagents ' 
• 
pointed to the presence of free hydroxyls a t 5- and 7-pos i t ions 
and a s o l i t a r y methoxyl group at 4 ' - p o s i t i o n . 
Total acid hydrolysis of the glycoside gave an aglycone 
and equimolar q u a n t i t i e s of glucose and rhamnose. The sugars 
were iden t i f i ed by paper chromatography and GLC of a l d i t o l a c e t a t e 
The aglycone was charac te r i sed as 4 ' -methoxyscute l la re in (XXXVI) 
m.p.268-70° by s p e c t r a l and chromatographic comparison with 
authent ic sample^'^. P a r t i a l hydrolys is of SKIV with I'/, U^SO^ 
for 1 hour yielded a glycoside (XXXVII) and rhamnose. Further 
hydrolysis of the glycoside (XXXVII) ( ac id ic and enzymatic) 
afforded 4 ' -methoxyscute l la re in and g lucose . 
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Acetyla t ion of SKIV with Ac20-Py gave an ace ta te m.p. 
166-68°. The r e s u l t s of H-NMR spectrum of the ace t a t e are 
recorded in table 12, 
Table 12 
Assignments No. of Signals 
Protons 
H-8 1 6.87 (s) 
H-3 1 6.65 (s) 
H-2'.6» 2 8.07 (d, J=9 Hz) 
H-3' 
H-1" 
H-1" 
H-5" 
H-5" 
H-6" 
5' 2 7.40 (d, J=9 Hz) 
2",3",4"(glucosyl) 
,2"»,3"',4'" (rhamnosyl) 
6" (glucosyl) 
(rhamnosyl 
(rhamnosyl CH-,) 
6- Aliphatic acetoxyl 
2 Aromatic acetoxyl 
1 Aromatic methoxyl 
8 4.42-5.44 (m) 
3.44-4.40 (m) 
3 
8 
6 
3 
0.88 (d) 
2.02-2.09 (m) 
2.35-2.48 ( s ) 
3.79 ( s ) 
s= singlet, d= doublet, m= multiplet; spectrum run in CDCl^ at 
270 MHz and TMS as internal standard (d-scale). 
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A careful study of the H-NMR spectrum (F ig . 3) of 
the ace ta te showed the presence of A2B2 pa t t e rn for B r ing 
p ro tons . H - 2 ' , 6 ' doublet (J=9 Hz) a t d 8„07; H - 3 ' , 5 ' doublet 
(J=9 Hz) a t d 7.40. Two s igna ls a t d 6.87 (IH, s) and 6.65 
(IH, s) could be assigned to the C-8 and C-3 protons r e s p e c t -
ive ly . A s ignal a t d 3,79 (3H, s) indica ted the presence of one 
methoxyl group, A t o t a l of 24 protons are observed over the 
range of 6 2 .09-2 ,48 , a t t r i b u t e d to 8 acetoxyl groups. The 
s igna l s over the range d 3.40-5.44 account for the f i f teen 
protons of gluco-rhamnose r e s i d u e . The pos i t ion of K-1 proton 
of rhamnosyl d 4.42 (d) and glucosyl d 5,14 (d) alongwith the 
i n t eg ra t i on of the region d 4.42-5.44 and d 3.44-4,40 ( r a t i o 8:4) 
45 85 fu l ly supported the 6 -0- ru t inosy l group » 
Spectra l data t h u s , suggested tha t a r u t i n o s y l group 
i s a t tached to 6-pos i t ion of the aglycone and t h i s was confirmed 
by the hydrolysis of the methylated g lycos ide . The p a r t i a l 
methyl e ther was charac te r ized as 6-OH, 4 ' ,5 ,7- t r imethoxyf lavone 
(XXXVIII) by i t s s p e c t r a l s t u d i e s . The methylated sugars were 
i den t i f i ed as 2,3,4-tri-O-methyl-L-rhamnose and 2 , 3 , 4 - t r i - O -
methyl-D-glucose by Si02-TLC and paper chromatography according 
98 to Petek . The q u a n t i t a t i v e es t imat ion of sugar by Somogyis 
78 
copper micro method indicated the presence of 2 moles of 
sugar/mole of aglycone. 
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OCH. 
CHjOH 
OH 0 
(XXXVII) 
OCH. 
H3CO 0 
OCH. 
(XXXVIII) 
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On the bas is of these r e s u l t s , t h i s flavone glycoside 
(SKIV) was i d e n t i f i e d as 4*-methoxyscutel larein 6-0- ru t inos ide 
and named as semecarpetin. To our knowledge t h i s novel flavone 
glycoside i s being repor ted for the f i r s t t ime. 
OH 
OCH, 
SKV 
(XXXIX) 
SKV was i s o l a t e d from EtOAc-acetone (1 :1) mixture as pale yellow 
so l id m.p.189-90°. Elemental ana lys i s agreed with the molecular 
formula C 2 i H ^ 0 , , . The glycosidic nature of the product (SKV) 
was evidenced from the pos i t ive Molisch t e s t obtained a f t e r 
hydro lys i s , formation of osazone and NMR spectrum of i t s a c e t a t e . 
The glycoside gave pos i t i ve t e s t with magnesium and hydrochloric 
acid and sodium amalgam followed by a c i d i f i c a t i o n , i nd i ca t ing i t s 
99 
flavanone or flavonol nature (with C^ blocked) . The p o s s i b i l i t y 
of i t being flavanone glycoside was e l iminated as i t gave yellow 
75 colour with Wilson-boric acid reagent . The chromatographic 
spot on paper appeared deep purple under UV l i gh t and turned 
yellow on fuming with ammonia, fur ther ind ica t ing tha t the 
3-pos i t ion i s s u b s t i t u t e d . 
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Hydrolysis with 6/, aqueous HCl gave rhamnose and an 
aglycone character ized as quercet in (XXX) by m.p, , R„-value, UV 
and NMR spec t r a l data as described e a r l i e r and also by d i r ec t 
comparison with au thent ic sample. The sugar was iden t i f i ed as 
L-rhamnose byR^-va lue , co-chromatooraphy and by the formation 
of osazone. 
The H-N/*-^  spectrum (Table-13) of the ace ta te showed 
an ABX pa t te rn due to B r i n c protons , two doublets at d 7,40 
(J=9 Hz) and 7.82 ( j=2.5 Hz) and a qua r t e t a t d 7.76 (J=9 Hz and 
2,5 Hz) i n t e g r a t i n g for one proton each assigned to H - 5 ' , 2 ' and 
6' r e s p e c t i v e l y . The A r ing proton s igna l s appeared as meta-
coupled doublets a t d 6.80 and d 7o20 in tegra t ing for one proton 
each and ascribed to C-6 and C-8 protons r e s p e c t i v e l y . The NMii 
spectrum showed 3 a l i p h a t i c acetoxyls a t d 1.94 (3H, s , OAc), 
2.12 (6H, s , 2x0Ac) and four aromatic acetoxyls a t d 2.30 (9H, s, 
3x3Ac), 2.45 (3H, s , OAc), besides a rhamnosyl methyl at d 0.88 
(6 Hz). A doublet at d 5,62 with a coupling constant of 2 Hz 
due to equa to r i a l coupling of H-2 , showed the a- l inkage of 
rhamnose to the aglycone. 
Colour t e s t s and spec t ra l data suggested tha t the sugar 
res idue WPS at tached to the 3-posi t ion of the aglycone and t h i s 
was confirmed by hydrolysis of the methylated glycoside to yield 
an aglycone charac ter ized as 3-OH, 3 ' ,4 ' ,5 ,7- te t ramGthoxyf lavone 
(XXXI) (quercet in te t ramethyl e ther ) m,p. l94" which showed a 
Table 13 
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Assignments No. of 
Protons 
Signals 
H-6 
H-8 
H-2' 
H-5' 
H-6' 
H-5" 
H-2",3",4" 
H-1" 
Aliphatic acetoxyls 
Aromatic acetoxyls 
Rhamnose methyl 
1 
1 
1 
1 
1 
1 
3 
1 
9 
12 
3 
6.80 (d, J=2.5 Hz) 
7<,20 (d, J=2,5 Hz) 
7.82 (d, J=2.5 Hz) 
7,40 (d, J=9 Hz) 
7.76 (q, J=9 Hz and 
2.5 Hz) 
3.25-3.49 (m) 
4.90-5.36 (m) 
5.62 (d, J=2 Hz) 
1.94, 2.12 (s) 
2.30, 2.45 (s) 
0.88 (d, J=6 Hz) 
s= singlet, d= doublet, q= quartet, m= multiplet; spectrum run 
in CDCI3 at 60 MHz; TMS as internal standard (d-scale). 
bathochromic shift of 64 nm in Band I with AlCl^, confirming that 
C-3 hydroxyl which was glycosylated in SKV had become free. The 
formation of this partial methyl ether thus proved that rhamnose 
is attached to position 3 of the aglycone. 
76 
The quantitative estimation of sugar by Somogyis copper 
micro method showed the presence of 1 mole of glucose per mole of 
aglycone, 
SKV was therefore, characterized as quercetin 3-0-
rhamnoside (quercetrin) (XL). 
SKVI (XL) 
SKVI was eluted from the column by EtOAc-acetone (7:3) mixture. 
The characteristic colour test and spectral features indicated 
it to be a flavone glycoside. SKVI, m,p.l96° on hydrolysis with 
6'/. aqueous HCl gave an aglycone, m.p.346° which was found to be 
identical (co-TLC, m.p., m.m.p. and NMR data of its methyl ether) 
with apigenin (XXXIII) and a equimolar quantities of glucose and 
rhamnose. The sugars were identified by paper chromatography 
and GLC of alditolacetate. 
The methylation of the glycoside (SKVI) followed by 
hydrolysis gave an aglycone, characterized as 4',5-dimethoxY-
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7-hydroxyflavone (XLI) by spec t r a l s t u d i e s . Acetylat ion of the 
glycoside with ace t i c anhydride and pyridine afforded an ace ta te 
m.p.216°.(Table 14) . 
Table 14 
Assignment No. of Signals 
Protons 
H-2',6' 2 7.79 (d, J=8.? Hz) 
H-3',5' 2 7,20 (d, J=8o5 Hz) 
H-3 1 6.50 (s) 
H-8 1 6.91 (d, J=2.5 Hz) 
H-6 1 6.65 (d, J=2.5 Hz) 
H-l",3",4" 
7 4.65-5o58 (m) 
H-l'",2"',3'",4'" 
H-2«»,5",6" 
5 3.80-4.45 (m) 
H-5'" 
Rhamnosyl CH^ 3 1.20 (d, J=6 Hz) 
Acetyl protons 24 lo80-2.50 (m) 
s= singlet, d= doublet, in= multiplet; spectrum run in CDCl^ at 
60 MHz; TMS as internal standard (d-scale). 
The •'•H-NMR of the acetate (Table 13) indicated it to 
be an octaacetate derivative as it showed the presence of eight 
acetoxyl groups (2 aromatic and 6 aliphatic) iS^te^^^jftS^for 
78 
24 protons at d 1,82-2.50. The A ring proton signals showed 
doublets at d 6,65 and d 6,91 (J=2,5 Hz) assigned to 6 and 8 
positions respectively. The B ring protons showed an f^2^i 
pattern, two doublets at d 7.79 and d 7,20 (J=2o5 Hz each) 
assigned to 2',6' and 3',5' protons respectively, A sharp 
singlet at d 6,50 integrating for one proton is ascribed to C-3 
proton of a y-pyrone nucleus. 
Quantitative estimation of sugar and periodate oxida-
tion of the glycoside further confirmed the sugar moiety as 
disaccharide and both the sugars to be in pyranose form. Mild 
acid hydrolysis with lj< aqueous H2SO4 showed rhamnose to be the 
terminal sugar. Hydrolysis of the permethylated glycoside 
yielded 3,4,6-tri-O-methyl-D-glucose and 2,3,4-tri-O-methyl-L-
rhamnose confirming intersugar linkage as neohesperidoside 
(1—>2). A doublet at d 1,20 in H-NMR spectrum of the acetate 
due to rhamnose methyl proton and the integration of the region 
d 3,80-4,45 and 4.65-5,58 gave further evidence for a 1—>2 
85 linkage , Hydrolysis of SKVI with diastase liberated free 
rhamnose indicating its a-nature. After partial hydrolysis of 
the glycoside with diastase, it was hydrolysed with almond 
emulsin, glucose being observed in the hydrolysate showed its 
p-nature. 
On the bas i s of these f a c t s , SKVI was assigned the 
s t r u c t u r e apigenin 7-0-neohesperidoside (XLII) . 
HgCO 0 
(XLI) 
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OCH. 
OH DH 1 . . OH 
OH 0 
SKVII 
(XLII) 
SKVII was e lu ted from the column by EtOAc-MeOH (6:4) mixture. 
I t s high chromatographic mobil i ty in water and UV spec t r a l data 
ind ica ted i t to be an acylated g lycos ide . However, due to i t s 
meagre quan t i ty , the de t a i l ed s t ruc tu re e luc ida t ion cou ldn ' t be 
ca r r i ed ou t . 
GLYCOSIDES FROM THE LEAVES OF MESUA FERREA LINN. (GUTTIFEREAE) 
The genus Mesua distributed chiefly in tropical Asia consists of 
about 4 species, 1 species is recorded in India. Mesua ferrea 
commonly known as Nag Kesar in India is a large evergreen glabrous 
tree found in Himalayas from Nepal eastwards, in north eastern 
India, Deccan Peninsula and the Andaman Islands, ascending to an 
altitude of 1,500 meters. It is widely known for its medicinal 
values . The leaves are used in the form of poultice. The bark 
and root in decoction or infusion or tincture is a better tonic. 
Seed oil is used as an application for cutaneous affections and 
as an embrocation in rheumatism. Seed contains a pale yellow 
lactone, mesuol (^2392205* m,p,154°) and mesuone (C2QH24O4, 
m,p,136 ) which show antibacterial activity against 
Micrococcus pyogenes var, aureus, Escherichia coli, Eberthella 
typhosa. Vibrio cholerae. Bacillus friedlanderi and Mycobacterium 
phlei. 
The medicinal value of the plant and the absence of 
any work on the flavonoidic glycosides attracted our attention. 
However, Raju et al. have reported O-'-"-'-*-'^  the presence of two 
new biflavanones from the stamens of Mesua ferrea. 
The present discussion deals with the study of isola-
tion and characterization of Mesuein (XLV), a novel flavanone 
glycoside with a C-methyl substituent in the B ring alongwith 
four other compounds from the leaf extract of the plant. 
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The dried and crushed leaves of Mesua ferrea (procured 
from Forest Research Institute, Dehradun) were exhasutively 
extracted with boiling methyl alcohol. The combined methanol 
extracts were concentrated under reduced pressure. The greenish 
brown gummy mass obtained was refluxed with petroleum ether 
(60-80°), benzene, ethyl acetate and finally with acetone till 
the solvent in each case was almost colourless. A major portion 
of the gummy mass was soluble in acetoneo 
Petroleum ether and benzene fractions yielded yellow 
oil of fatty nature and was not further examined. 
Ethyl acetate and acetone fractions on TLC examination 
in different solvent systems showed a number of compounds with 
the same R^-values in varying concentration. The above fractions 
(ethyl acetate and acetone) were mixed together. The combined 
material (60 gm) was chromatographed over silica gel using 
successively petroleum ether (A,), benzene (B,), benzene-ethyl 
acetate (B2) and ethyl acetate-acetone (B^ and B.) mixtures as 
•eluting solvents. Appropriate fractions (IR spectra and TLC) 
were combined, 
A, and B, fractions were nonflavonoidic and oily in 
nature. Hence they were not further examined. The benzene-ethyl 
acetate (Bp, 8:2) fraction on concentration gave a crystalline 
solid (MF-I), m.p.249° (d). It was identified as gallic acid by 
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by m.p . , m.m.p,, R^-value and co-chromatography with an authentic 
sampleo 
The e thyl ace ta te -ace tone (B^, 7:3) e lua te on concent-
r a t i o n gave a l i g h t yellow s o l i d . The so l id on TLC examination 
showed a major spot with some minor i m p u r i t i e s . I t was therefore 
recolumn chromatographed and further pur i f ied by p repara t ive TLC 
(e thy l a c e t a t e - e t h y l methyl ketone-acet ic ac id-water , 5 : 3 : 1 : 1 ) . 
A l i g h t yellow substance was obtained, l abe l led as MF-II, I t was 
c r y s t a l l i s e d from ethanol as pale yellow needles , m,p,>250°. I t 
responded p o s i t i v e l y to Shinoda t e s t , Molisch t e s t nnd the UV 
spectrum showed x in methanol a t 275 nm (Band I I ) . Analysis 
^ '^max ' 
of funct ional groups revealed the presence of phenolic OH 
(3450 cm" ) , a ,p-unsa tura ted ketonic C=0 (1680 cm" ) and a 
complex aromatic s u b s t i t u t i o n pa t te rn (1500, 1365, 1140, 800 cm ) 
besides a strong band a t 2950 cm" . The colour r e a c t i o n , IR, UV 
spec t r a l data with d iagnos t ic sh i f t reagents coupled with the 
appearance of a double doublet (C2-IH, d 5.20, J=5 and 10 Hz) 
and a mu l t i p l e t (C2-2H, d 2.95-3.20) in the •'•H-NMR spectrum 
confirmed the presence of a flavanone skeleton bear ing hydroxyl 
groups a t 4 • , 5 , 7 - p o s i t i o n s . 
Acid hydrolys is with 0.2N HCl gave an aglycone and 
equimolar quant i ty of galactose and rhamnose i den t i f i ed by paper 
chromatography. The aglycone showed c h a r a c t e r i s t i c feature of 
3 ' ,4 ' -d ihydroxyflavanones as i t r a p i d l y decomposed in the presence 
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of NaOH in i t s UV spectrum (absent in glycoside) thus suggesting 
104 tha t sugars may be at tached to 3 ' - pos i t i on of the aglycone . 
The formation of t e t r a a c e t a t e de r iva t ive and the presence of one 
C-methyl group ( H-NMR signal a t d 2,40 corresponding to 3H of 
C-IAe) was in agreement with the s t r u c t u r e of aglycone as 
3 ' , 4 ' , 5 ,7 - t e t rahydroxyf lavanone (5 'C-methyler iodic tyol ) (XLIII) 
corresponding to molecular formula C,^H,.0^. 
On ace ty la t ion with ace t i c anhydride and py r id ine , 
MF-II formed a c r y s t a l l i n e nonaacetate (MF-IIA) m.p.85-86°, The 
'"H-NMR spectrum (F ig . 4) of MF-IIA (Table 15) showed mul t ip l e t s 
a t d 2.01-2.48 i n t e g r a t i n g for 30 protons due to one C-methyl 
group and nine acetoxyls (3 aromatic and 6 a l i p h a t i c ) , A mul t i -
p l e t centred a t 2.95-3,20 i s assigned to C-3 methylene and a 
double doublet a t d 5.20 (J=5 and 10 Hz) iden t i f i ed the C-2 
proton. The 5 ,7 -d i subs t i t u t i on was demonstrated by the presence 
of two meta coupled doublets a t d 6.82 and 7.28 assigned to C-6 
and C-8 protons which have shif ted considerably downfield due to 
d e r i v a t i z a t i o n . A doublet a t d 7.75 i s ascribed to 2 ' , 6 ' - p r o t o n s 
of the B r i n g . The mass spectrum of MF-IIA (F ig . 5) fu l ly 
supported the s t r uc tu r e of MF-II as i t c l e a r l y exhib i ted M a t 
m/z 428 (M-Gly) in accordance with the flavanone containing three 
acetoxyl and one C-methyl s u b s t i t u e n t . The subsequent removal of 
three acetoxyl gave fragments a t m/z 386, 344 and 302. The frag-
ment a t m/z 302 was observed as the base peak as i t corresponds 
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to the aglycone. Other major fragments were observed at m/z 286, 
283, 273, 236, 245, 153, 137, 111. 
Table 15 
Assignments No. of 
Protons 
Signals 
H - 2 ' , 6 ' 
H-8 
H-6 
H-2 
H-3,3 
6 Al ipha t ic acetoxyl 
3 Aromatic acetoxyl 
C-methyl group 
2 
1 
1 
1 
30 
7o75 (d, J=9 Hz) 
7.28 (d , J=2.5 Hz) 
6.82 (d , J=2.5 Hz) 
5.20 (q , Jj^=10 Hz, 
J2=5 Hz) 
2.95-3.20 (q, Ji=l2 Hz 
J2=4 Hz, J3=17 Hz) 
2.01-2.48 (m) 
s= s i n g l e t , d= double t , q= qua r t e t , m= m u l t i p l e t ; spectrum run 
in CDCl- a t 60 MHz; TMS as in t e rna l standard ( d - s c a l e ) . 
Kuhn methylation-^^"^ of the glycoside followed by acid 
hydrolys is gave 2,3-di-O-methyl-L-rhamnose , 2 , 3 , 4 , 6 - t e t r a - O -
in7 
methyl-D-galactose ind ica t ing the disacchar ide to be galactosyl 
(1—>4) rhamnose and an aglycone charac ter ized as 5'C-methyl 
4 ' , 5 , 7 - . t r i - 0 -me thy l e r i od i c tyo l (XLIV) by i t s spec t ra l s t u d i e s . 
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The sugar m o i e t i e s were found to be a t t a c h e d to p o s i t i o n 3 ' by 
the format ion of t h i s p a r t i a l methyl e t h e r as w e l l as by the 
comparison of the UV spectrum of the aglycone and the g l y c o s i d e 
in the p resence of NaOH. F u r t h e r ev idence for the v i c i n a l 
d ihyd roxy l system in the aglycone was o b t a i n e d by the convers ion 
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t o d ipheny lmethy lened ioxy d e r i v a t i v e wi th d i p h e n y l d i c h l o r o m e t h a n e . 
The g l y c o s i d e however f a i l e d to f o r m - t h i s d e r i v a t i v e thus f i n a l l y 
conf i rming the sugar l i n k a g e a t 3 ' - p o s i t i o n . Emulsin h y d r o l y s i s 
of the g l y c o s i d e gave on ly g a l a c t o s e i n aqueous h y d r o l y s a t e show-
ing i t to be t e r m i n a l and p - l i n k e d . Q u a n t i t a t i v e e s t i m a t i o n of 
sugar and p e r i o d a t e o x i d a t i o n showed two moles of sugar per mole 
of ag lycone and bo th the sugars to be in pyranose formo 
On the b a s i s of t he se r e s u l t s , t h i s novel f lavanone 
g l y c o s i d e has been i d e n t i f i e d as 5 * C - m e t h y l e r i o d i c t y o l S^-O-p-D-
g a l a c t o p y r a n o s y l (1—M)-a-L-rhamnopyranose (XLV) and has been 
named Mesuein, This c o n s t i t u t e s the f i r s t r e p o r t of any f l a v a -
none g l y c o s i d e having B r i n g C-methyl s u b s t i t u e n t . Moreover such 
a sugar combinat ion d o e s n ' t appear to have been r e p o r t e d in 
23 f lavanone s e r i e s though i t has been r e p o r t e d in f l a v o n o l . 
(XLIII) 
(XLIV) 
OH CH, 
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The ethyl ace ta te-ace tone (1:9) e lua te on chromato-
graphic examination showed the presence of three compounds. 
Repeated column chromatography over s i l i c a gel and f r ac t iona l 
c r y s t a l l i s a t i o n fa i led to separate the mixture, therefore a 
recourse was taken to the prepara t ive paper chromatography using 
n -bu tano l -ace t i c acid-water (4 :1 :5) as developing so lven t . The 
three bands on paper were ca re fu l ly marked under UV l i g h t and 
l abe l l ed as MF-III, MF-IV and MF-V. 
MF-III 
It was crystallised from methanol as yellow cubes, ra.p.248-50°. 
Elemental analysis agreed to the molecular formula CpgH-^ oOic^ . 
The glycosidic nature of the product (MF-III) was evidenced by 
the positive Molisch test obtained after hydrolysis, and by the 
NMR spectrum of its acetate. It gave a green colour with FeCl^ 
and pink colour with Zn/HCl. The ultra-violet spectrum showed 
X at 276, 333 nm. A bathochromic shift of a long wave-
'^ max ' 
length to 350 nm with AlCl^/HCl and a green colour with FeCl^ 
indicated the presence of a free 5-hydroxyl group. 
The infrared spectrum displayed a carbonyl band at 
1650 cm" and a strong absorption at 840 cm" , indicated a para-
disubstituted aromatic ring. 
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Hydrolysis of MF-III with 2M HCl yielded glucose, 
rhamnose and an aglycone, mopo214-16 . The aglycone gave a 
s h i f t of 18 nm in band I I with NaOAc in i t s UV spectrum (absent 
in glycoside) ind ica t ing thereby the attachment of sugar/s at 
pos i t ion 7 of the aglycone. The aglycone was charac ter ized as 
pec to l ina r igen in (XLVI) by i t s melting and mixed melting points 
and co-TLC with an authent ic sampleo Further confirmation to i t s 
i d e n t i t y was furnished by spec t r a l evidences . 
The aglycone on ace ty la t ion with ace t ic anhydride and 
Pyridine gave a d i a c e t a t e , m.p.110-12°. The H-NMR spectrum of 
the ace t a t e (Table 16) showed two acetoxyl s ignals a t d 2,41 and 
d 2.52 and two methoxyl s ignals a t d 3.88 and d 3.99o The C-3 
proton was observed as a sharp s i n g l e t a t d 6.50. The remaining 
s i n g l e t in the spectrum is a t d 7.01 and i t i n t eg ra t e s for one 
hydrogen and can be assigned to an aromatic proton shielded by 
two ortho and one para oxygen. I t can a r i s e from the C-6 proton 
of a 5 ,7 ,8- t r ioxygenated flavono or C-8 proton of a 5 , 6 , 7 - t r i -
oxygenated flavone. I t was assigned to C-8 proton as i t appears 
.more downfield from the region of C-6 proton. The other aromatic 
protons appeared as two doublets a t d 6,85 (9 Hz) and d 7.60 
(9 Hz), c h a r a c t e r i s t i c of a para d i s u b s t i t u t e d benzene r i n g . 
A bathochromic s h i f t of 19 nm in band I with AICI3/HCI 
indicated the presence of a free 5-hydroxyl group. The presence 
of 7-hydroxyl group was evidenced by a bathochromic s h i f t of 
Table 16 
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Assignment No. of P ro tons S i g n a l s 
H-8 
H-3 
H - 3 ' , 5 ' 
H - ^ ' , 6 ' 
OCH3-6 
OCH3-4• 
OAc-5 
OAc-7 
1 
1 
2 
2 
3 
3 
3 
3 
7 .01 ( s ) 
6.50 ( s ) 
6 .85 ( d , J=9 Hz) 
7.60 ( d , J=9 Hz) 
3.99 ( s ) 
3.88 ( s ) 
2.52 ( s ) 
2 .41 ( s ) 
s= s i n g l e t , d= d o u b l e t ; spectrum run in CDCI3 a t 60 MHz; TMS as 
i n t e r n a l s t a n d a r d ( d - s c a l e ) . 
18 nm in band I I wi th fused NaOAc in i t s ,UV spec t rum. On the 
109 b a s i s of UV s p e c t r a l ev idences and formation of d i a c e t a t e , 
the two methoxyl groups a re t h e r e f o r e p laced a t C-6 and C-4 ' 
p o s i t i o n of the a g l y c o n e . 
OCH. 
H3CO 0 
OCH. 
(XLVI) (XLVII) 
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The glycoside on acetylation formed a crystalline 
acetate (MF-IIIA), m.p.136-38°. The "'"H-NMR spectrum of the 
acetate (Table 17) indicated it to be a rutinoside as it showed 
six alcoholic acetoxyls at d 1.90 (3H) and d 2.12 (15H) and one 
aromatic acetoxyl at d 2,50 (3H), The position of H-1 protons 
of rhamnosyl d 4,54 (d) and glucosyl d 5o30 (d) moieties and of 
rhamnosyl methyl at d 0,88 (d) alongwith the integration of the 
region d 4.42-5.50 and d 3.40-4.40 (ratio 8:4) of MF-IIIA was in 
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agreement with 7-0-rutinosyl group . Two sharp singlets at 
d 3.91 and d 3.96 were assigned to the two methyl groups. The 
lone aromatic proton of ring A appeared as a singlet at d 7.00. 
The C-3 proton was observed as a sharp singlet at d 6,62. The 
multiplet in the aromatic region, doublet at d 7,75 (J=9 Hz) and 
d 7,10 (J=9 Hz) correspond to A2B2 pattern and are assigned to 
2',6' and 3*,5' protons respectively. 
The position of the sugar residue in the glycoside was 
confirmed by the hydrolysis of the methylated glycoside. The 
methylated aglycone (XLVII) correspond to molecular formula 
C,oHi^O^, showed a bathochromic shift of 16 nm in band II with io lo o 
NaOAc, confirming that C-7 hydroxyl which was glycosylated in 
MF-III had become free. The formation of this partial methyl 
ether thus proved that both the sugars were linked to C-7 hydroxyl 
of the aglycone. The methylated sugars were identified as 
3,4,6-tri-O-methyl-L-rhamnose using 2,3,4,6-tetra-O-methyl-D-
glucose as re fe rence , thus confirming in tersugar l inkage as 
rut inoside®^ ( l - > 6 ) . 
Table 17 
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Assignment No, of 
Protons 
Signa ls 
H-8 
H-3 
H - 3 ' , 5 ' 
H - 2 ' , 6 ' 
H-l '*,2",3",4" (g lucosyl) 
H - l ' " , 2 " ' , 3 ' " , 4 « " (rhamnosyl) 
H-.5"6" (glucosyl) 
H-5'" (rhamnosyl) 
6-Al iphat ic acetoxyls 
1-Aromatic acetoxyl 
2-Aromatic methoxyls 
1 
1 
2 
2 
8 
7,00 (s) 
6o62 (s) 
7.10 (d, J=9 Hz) 
7,75 (d, J=9 Hz) 
4.42-5.50 (m) 
3.40-4.40 (m) 
8 
3 
6 
1 .90, 2.12 ( s ) 
2.50 ( s ) 
3o91 , 3.96 ( s ) 
s= singlet, d= doublet, m= multipletj spectrum run in CDClo; 
TMS as internal stahda-rd (d-scale). 
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MF-III was thus characterized as pectolinarigenin 7-0 
rutinoside (Pectolinarin) (XLVIII). 
OH 
OH 
MF-IV (XLVIII) 
MF-IV was crystallised as pale yellow silky needles, m.p. 196-98*^  
Elemental analysis agreed with the molecular formula C2,H2QO-|2' 
It responded positively to Shinoda test and Molisch test after 
hydrolysis, indicating the glycosidic nature of the flavonoid. 
A dark green colour with FeCl- indicated the presence of a free 
hydroxyl group. 
Hydrolysis with 8'/. aqueous HCl gave myricetin (XLIX) 
and rhamnose identified by chromatographic and spectral studies 
with authentic sampleso 
On acetylation with acetic anhydride and pyridine, the 
glycoside formed an acetate derivative, m.p,141-42°. 
Table 18 
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Assignment No. of 
P ro tons 
S i g n a l s 
H-6 
H-8 
H - 2 ' , 6 ' 
Anomeric p ro ton (H-l" ) 
H-5" 
H-2" ,3" ,4« 
Rhamnosyl methyl 
Alcoholic acetoxyls (3) 
Phenolic acetoxyls (5) 
1 
1 
2 
1 
1 
3 
3 
9 
15 
6o74 (d, J=2.5 Hz) 
7.21 (d, J=2o5 Hz) 
7.74 (s) 
5.60 (d, J=2 Hz) 
3.62-4.01 (m) 
4.50-5.40 (m) 
0.91 (d, J=6 Hz) 
1.97-2.15 (s) 
2.28-2.48 (s) 
s= singlet, d= doublet, m= multiplet; spectrum run in CDCl-, at 
60 MHz; TMS as internal standard (d-scale). 
The """H-NMR data (Table 18) of the glycoside acetate 
established a trisubstituted B ring as it showed a singlet at 
d 7.74 integrating for two protons assigned to H-2',6'. Two 
doublet at d 6.74 and d 7,21 each with a raeta coupling, were 
ascribed to C-6 and C-8 protons respectively. The NMR spectrum 
also showed three alcoholic acetoxyls between d 1.97-2.15, five 
phenolic acetoxyls between d 2.28-2.48, and a rhamnosyl methyl 
doublet at d 0.91 (J=6 Hz). The anomeric proton of rhamnose 
(H-l" ) appeared as a doublet at d 5.60 with a coupling constant 
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of 2 Hz, due to d i e q u a t o r i a l coupling with H-2 . This suggested 
45 the a- l inkage of rhamnose with the aglycone . 
(XLIX) R« H 
(L) R« CH3 
The pos i t ion of the sugar res idue on the aglycone was 
confirmed by the hydrolysis of the methylated g lycos ide . The 
p a r t i a l methyl e ther was character ized as m y r i c e t i n - 5 , 7 , 3 ' , 4 ' , 5 * -
pentamethyl' e ther (L) , m.p,224-26° by UV spec t ra l s tud ies and 
comparing with an authent ic sample. The methylated sugar was 
i d e n t i f i e d as 2,3,4-tri-O-methyl-L-rhamnose suggesting the sugar 
to be in pyranose form. Quant i ta t ive est imation of sugar by 
Somogyis copper micro method showed 1 mole of sugar per mole of 
aglycone. 
On the bas i s of above f ind ings , MF-IV was charac ter ized 
as rayricetin 3-0-rhamnoside ( L I ) . 
(LI) 
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MF-V 
I t was c r y s t a l l i s e d from EtOAc-MeOH as pa l e yel low n e e d l e s , m.po 
1 8 8 - 9 0 ° . I t gave green f e r r i c r e a c t i o n , a p o s i t i v e Shinoda t e s t 
and Molisch t e s t a f t e r h y d r o l y s i s . The m . p , , m.moPo, R^-value 
c o i n c i d e d wi th one of t h e compounds (SK-V) i s o l a t e d from 
Semecarpus k u r z i i as d e s c r i b e d e a r l i e r . Co-chromatography wi th 
our own sample showed i t t o be q u e r c e t i n 3 -0 - rhamnos ide . I t was 
f u r t h e r confirmed by a c i d h y d r o l y s i s as w e l l as comparison of 
•"•H-Nm s t u d i e s of i t s a c e t a t e wi th SK-V (Table 1 3 ) . 
Hydro lys i s w i th 6/. aqueous HCl gave rhamnose and 
q u e r c e t i n (XXX) i d e n t i f i e d by moPo, R^ -va lua , UV and NMR d a t a as 
d e s c r i b e d e a r l i e r . The permethy la ted g l y c o s i d e on h y d r o l y s i s 
gave 2 , 3 , 4 - t r i - O - m e t h y l - L - r h a m n o s e and q u e r c e t i n 5 , 7 , 3 ' , 4 ' - t e t r a -
raethyl e t h e r (XXXI), m.pol94°» The i d e n t i f i c a t i o n of the p a r t i a l 
methyl e t h e r as q u e r c e t i n t e t r a m e t h y l e t h e r confirmed the a t t a c h -
nt of rhamnose a t C^-hydroxyl of the ag lycone . me 
MF-V was therefore characterized as quercetin 
3-0-rhamnoside (XL)• 
GLYCOSIDE FROM MANIHOT UTILLISSIMA POHL (EUPHORBIACEAE) 
Manihot is a large genus of tall herbs, shrubs and threes mostly 
native of Brazil and warmer parts of America extending as far 
north as Mexico. Three species of this genus are recorded in 
110 India . Manihot utillissima commonly known as cassava is 
widely cultivated for its starchy tubers and an excellent raw 
material for sago manufacture. In south America and west Indies 
a juice squeezed out of the tubers is concentrated into a sauce 
(cassareep) which is used as aperient and for preservation of 
fish and meat . 
Subramanian et al, have reported the presence of 
quericetin 3-rhamnoside as the only flavonoidic constituent. 
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Reinvestigation of the plant in our laboratory showed the pre-
sence of amentoflavone and podocarpusflavone-A as the biflavonoid 
constituents. The importance of Manihot utillissima can be 
emphasized by the fact that this was the third plant of the 
family Euphorbiaceae containing biflavones, the other two are 
Hevea brasiliensis and Putranjiva roxburghii . Earlier work 
provided sufficient evidence of more flavonoids which couldn't 
be isolated due to lack of plant material. Hence the present 
investigation was undertaken for a thorough and detailed study. 
Coarsely powdered leaves of Manihot utillissima 
Pohl (procured from Jawahar Park Aligarh) were refluxed 
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with petrol (60-80*^ ) and benzene successively. The petrol and 
benzene extracts showed the absence of flavonoidic constituents. 
The defatted leaves were then thoroughly extracted with boiling 
alcohol. The combined alcoholic extract on concentration gave a 
dark brown viscous substance. The dark viscous residue on solvent 
treatment gave an amorphous brown substance. 
The amorphous brown substance on chromatographic exami-
nation in a system usually used for glycosides (chloroform-
methanol-water, CMW; 35:13.5:1,8) revealed the presence of two 
major and three minor spots. However, only three spots were 
visible leaving sufficient amount at the base when a solvent 
system meant mainly for nonglycosidic constituents (benzene-
pyridine-formic acid, BPF; 36:9:5) was used, indicating thereby 
the presence of glycosides and free aglycones in the leaf extract, 
The complex mixture was separated by preparative TLC using CMl/V as 
a solvent system. The five zones on TLC plates were carefully 
marked under UV light and labelled as MUI, MUII, MUIII, MUIV and 
MUV, The first three fractions were minor. All the five bands 
were scraped from the plates by means of a nickel spatula and 
collected in five columns, 
MUIV 
The band MUIV was eluted with methanol. Recovery of the solvent 
left a yellow solid. It was crystallised from ethyl acetate-
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methanol as pale yellow needles , m,p.176-78 . Elemental analysis 
agreed to the molecular formula C^Ai^JO-,-,* I t gave green colour 
with FeCl<3, red colour with Mg-HCl and responded p o s i t i v e l y to 
Molisch t e s t , suggesting i t to be a flavonol g lycos ide . The Re-
value of the glycoside in n -bu tano l -ace t i c acid-water (6 :1 :2) and 
15^ HOAQ indicated i t to be a monoglycoside. 
The glycoside on hydrolysis with 6yi aqueous HCl gave an 
aglycone m.p.276-78° and a sugar. The aglycone was character ized 
as Kaempferol (LI l ) by R^-value, ra.p,, m.m.p,, UV and co-chroma-
tography with an au thent ic sample. I t gave an ace ta te m.p,180-82? 
I t s i d e n t i t y as Kaempferol was fur ther confirmed by micro degrada-
t ion followed by chromatographic examination of the fragments. The 
chromatogram on spraying with b is d i azo t i sed benzidine revealed 
two spots ind i s t inguishab le from those of authent ic samples of 
phloroglucinol and p-hydroxybenzoic ac id . The sugar was i d e n t i -
fied as glucose by co-chromatography with authent ic suga r s . 
(LII) R« H 
(LIII ) R= CH3 
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The p o s i t i o n of the sugar moiety in the g l y c o s i d e was 
de te rmined by the h y d r o l y s i s of the methy la ted g l y c o s i d e . The 
p a r t i a l methyl e t h e r was c h a r a c t e r i z e d by me l t ing and mixed m e l t -
ing p o i n t s wi th an a u t h e n t i c sample (m.po149-50 ) as 3-hydroxy-
4 ' , 5 , 7 - t r i m e t h o x y f l a v o n e ( k a e m p f e r o i - 5 , 7 , 4 ' - t r i m e t h y l e t h e r ) 
( L I U ) . The formation of the above t r i m e t h y l e t h e r of kaempferol 
proved the a t t achment of sugar r e s i d u e a t C-3 p o s i t i o n of the 
a g l y c o n e . 
The q u a n t i t a t i v e e s t i m a t i o n of sugar by Somogyis copper 
micro method showed the presence of 1 mole of g lucose per mole of 
ag lycone . 
MUIV was, t h e r e f o r e , c h a r a c t e r i z e d as kaempferol 
3 - g l u c o s i d e . 
OH 0 
H2OH 
(LIV) 
MUV 
The band MUV was also worked out as given above. On several 
crystallization from methanol it gave yellow microscopic needles, 
m.p.216-18°. Elemental analysis pointed to the molecular formula 
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as ^Q-t^nrpi^* ^^ responded p o s i t i v e l y to Shinoda t e s t and 
Molisch t e s t and gave green colour with FeCl^. The UV spectrum 
( Xjjg°^ 258, 364 nm) showed i t to be a flavonol glycoside with 
C-3 blocked. The c h a r a c t e r i s t i c s h i f t s in absorption maxima in 
45 presence of c l a s s i c a l s h i f t reagents indicated the presence of 
5 , 7 , 3 ' and 4 ' -hydroxyl groups. 
Hydrolysis of MUV with 2N HCl gave an aglycone and a 
sugar . The aglycone was character ized as quercet in (XXX) as 
described e a r l i e r . The sugar was iden t i f i ed as glucose by Re-
value , co-chromatography and by the formation of osazone, mop. 
204-06°. 
/ 
The pos i t ion of sugar res idue a t C-3 in the glucoside 
was further confirmed by the hydrolysis of the permethylated 
g lucos ide . Ther p a r t i a l methyl e ther thus obtained was charac-
t e r i zed as q u e r c e t i n - 5 , 7 , 3 ' , 4 * - t e t r a m e t h y l e ther (XXXI), m.p.l93-
94° by comparing i t with an authent ic sample (m.p . , m.m.p., Re-
value , co-chromatography). 
The est imat ion of sugar by usual Somogyis micro method 
showed the presence of one mole of sugar per mole of aglycone. 
MUV was the re fo re , charac ter ized as quercet in 3-gluco-
side (LIV). 
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CH2OH 
(LV) 
MUI, MUII and MUIII 
Due to meagre q u a n t i t y of the compounds, d e t n i l o d s t r u c t u r e 
c o u l d n ' t be c a r r i e d o u t . However, on the b a s i s of t h o i r co lour 
shades under UV l i c ih t , m . p , , IIV s p o c i r n , I'v.-valucG .mri co-TLC 
wi th a u t h e n t i c samples , they were c h a r a c t e r i z e d as amentoflavone 
(LV), podocarpusf lavone-A (LVI) and g a l l i c ac id ( L V I I ) , 
OH 
HO—C-(^ ^VOH 
OH 
(LVII) 
(LV) R, Rj^ s H 
(LVI) R= H, R^= CH3 
EXPFRlilHEWTAL 
Melting points were determined on Kofler block and are 
uncorrected. Infrared spectra were obtained on Pye Unicam 3P3-100 
and Shimadzu IR-408 spectrometer. Ultraviolet spectra in spectro-
scopic methanol were measured on Pye Unicam PU 8800 and Perkin 
Elmer Lambda 15UV/VIS spectrophotometer. The H-NMH spectra were 
recorded on Varian A-60D and JEOL GX 270 instrument using tetra-
methylsilane as internal standard and chemical shifts are reported 
in d (ppm). The Mass spectra were recorded on AEIMS 30 and JEOL 
JMS-D300 instrument at an ionization energy of 70 eV, Few H-NMR 
and Mass spectra were recorded at Central Drug Hesoarch Institute, 
Lucknow, India; Institut fur Pharmazeutische Biologic, Munchem, 
West Germany and Gifu Pharmaceutical University, Japan. 
Analytical and Preparative TLC were performed on silica 
gel G (BDH), silica gel G (Stahl, Merck) and silica gel NCL 
(Poona), All reagents were of 'ANALAR' grade. 
Extraction of the leaves of Garcinia andamanlca King (Guttiferae) 
Coarsely powdered leaves (500 gm) were exhaustively extracted 
(5 times, 3 litres each) by refluxing with methanol. The combined 
methanol extracts were distilled under reduced pressure. The dark 
viscous mass obtained, was successively refluxed with petrol 
(60-80°), benzene and chloroform until the solvent in each case 
was almost colourless, A brown semi-solid mass was left behind. 
Purification of the semi-solid mass by column chromatography 
A well stirred suspension of silica gel (150 gms in dry petrol 
(60-80°) was poured into a column (150 cm long and 50 mm in 
diameter). When the adsorbent was well settled, the excess 
petrol was allowed to pass through the column. The semi-solid 
mass (15 gms), adsorbed on silica gel (15 gms), was added to the 
column. The column was successively eluted with petrol, benzene, 
chloroform and ethyl acetate. Elution with ethyl acetate 
afforded a brown solid. 
Separation of the flavonoid mixture by preparative thin layer 
chromatography (PLC) 
Using a thin layer spreader (Desaga, Heidelberg) glass plates 
(40x20 cm) were coated with a well stirred suspension of silica 
gel (50 gms in 95 ml of water) to give a layer of approximately 
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0.5 mm in th ickness . After drying a t room temperature, the 
p l a t e s were ac t iva ted a t 110-20° for 2 hours. 
The brown mass (2 .3 gms) was dissolved in methanol and 
applied to p la tes with the help of a mechanical app l ica to r 
(Desaga, Heidelberg) , 2 cm from the lower edge of the p l a t e s . The 
p l a t e s mounted on a s t a i n l e s s s t e e l frame were placed in a Desaga 
g lass chamber (45x22x22 cm) containing 500 ml of developing 
solvent ( e thy l acetate-methanol-water , EMW; 100 :16 .5 :7 ) . When the 
solvent front had t r a v e l l e d 15 cm from the s t a r t i n g l i n e , the 
p l a t e s were taken out and dried a t room temperature. The pos i t ion 
of the bands were marked in UV l i g h t and labe l led as GA-1 and 
GA-2. The marked pigment zones were scraped with the help of a 
n ickel spatula and e lu ted separa te ly in soxhlets with methanol. 
The e lua te in each case was d i s t i l l e d off. Homogeneity of the 
pigments was again checked by TLC using the following solvent 
systems, 
(a) Ethyl acetate_methanol-water (EMW), 100:16.5:7 
(b) Ethyl aceta te-e thylmethyl ke tone-acet ic acid-water (EEMAW), 
5 :3 :1 :1 
(c) Chloroform-methanol-water (CMW), 35 .5 :13 .5 :1 .8 
(d) Benzene-methanol-acetic acid (BMA), 45:8:4 
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GA-l 
I t was c r y s t a l l i s e d from e thy l acetate-methanol as yellow needles , 
m.p.>300° ( d ) . 
Anal. Calcd. for C22H22O11 • C, 57.14; H, 4.76 
Found : C, 57.20; H, 4.80;^ 
UV d a t a A „ ,^ nm A max 
MeOH 
+AICI3 
+AICI3/HCI 
+NaOAc 
+NaOAc/H3B03 
+NaOMe 
269, 
280, 
280, 
269, 
271, 
270, 
333 
290, 348, 
291, 348, 
375 
334 
388 
375sh 
375sh 
Acetylat ion of GA-l 
The c r y s t a l l i n e glycoside (35 mg) was heated with a c e t i c anhyd-
r ide (3 ml) and dry pyridine (1 .5 ml) a t 100 for 3 hours. The 
r eac t ion mixture was cooled a t room temperature and poured over 
crushed i c e . The separated sol id was f i l t e r e d , washed well with 
water and dr ied . On c r y s t a l l i z a t i o n from d i l u t e ethanol i t gave 
co lour less needles (25 mg), m.p.111-12 . 
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•••H-NMR (CDCI3): Values on d -Sca le 
6 .48 ( IH, s , H-3) ; 6 ,78 ( IH , s , H - 8 ) ; 7 .15 (2H, d, J=9 Hz, 
H - 3 ' , 5 ' ) ; 7 .78 (2H, d, J=9 Hz, H - 2 ' , 6 ' ) ; 3.99 (3H, s , OCH3-7); 
2 . 2 7 , 2 .46 ( O A c - 4 ' , 5 ) ; 1,99. (9H, s , 3xOAc); 1.73 (3H, s , OAc). 
Acid h y d r o l y s i s of GA~1 
The g l y c o s i d e (100 mg) was d i s s o l v e d in 25 mi of 10j< aqueous 
HCl-MeOH ( 1 : 1 ) and hea ted on a wate r b a t h . The h y d r o l y s i s 
appeared to be completed w i t h i n 30 m i n u t e s . The h e a t i n g was 
con t inued for two hours to ensure complete h y d r o l y s i s . Af te r 
l e a v i n g o v e r n i g h t , the yel low aglycone t h u s s e p a r a t e d out was 
f i l t e r e d , washed w e l l w i th water and d r i e d . The crude p roduc t 
on c r y s t a l l i z a t i o n from methanol gave yel low need le s (74 mg), 
m .p .290-92^ . I t showed no d e p r e s s i o n on admixture w i t h an 
a u t h e n t i c sample of s o r b i f o l i n . 
Ana l . Ca lcd . for Cj^ ^Hj^ 206 * ^ ' 6 4 . 0 0 ; H, 4 .00 
Found : C, 6 3 . 9 6 ; H, 3.98;< 
MeOH 
+AICI3 
+NaOAc 
253, 308 
263, 323 
254, 309 
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IR:-,^ g^j^ (KBr) 3260, 1655 cm"-^  
Acetylation of sorbifolin 
Sorbifolin (25 mg) was heated under reflux with acetic anhydride 
(2,5 ml) and fused sodium acetate (100 mg) on a water bath for 
two hours. After cooling, the mixture was poured over crushed 
ice and left overnight. The solid was collected, washed with 
water and dried. On crystallization from ethanol it gave colour-
less needles (18 mg), m.p.226-28°. 
Anal. Calcd. for C22H28O9 * »^ 61.95; H, 4.26 
Found : C, 62.03; H, 4.30j^  
•'•H-NMR (CDCI3): Values on d-Scale 
7.90 (2H, d, J=9 Hz, H-2',6'); 7.28 (2H, d, J=9 Hz, H-3',5'); 
6.60 (IH, s, H-8); 6.58 (IH, s, H-3); 3.80 (3H, s, OCH3); 2.42 
(3H, s, OAc-5); 2.35 (6H, s, OAc-4',6). 
Methylation of sorbifolin 
Sorbifolin (25 mg), dimethyl sulphate (0.2 ml) anhydrous 
potassium carbonate (0.3 g) and dry acetone (20 ml) were refluxed 
for 24 hours. The reaction mixture was filtered and the residue 
washed several times with hot acetone. On distilling off the 
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so lvent , a brown viscous semi-sol id mass was l e f t behind. I t was 
washed with hot petroleum ether to remove the excess of dimethyl 
su lpha te . The so l id res idue on c r y s t a l l i z a t i o n from e thyl 
acetate-methanol gave co lour less needles (15 mg), m.po 187-89*^. 
Anal. Calcd. for CJ^QHJ^QO^ ; C, 66.66; H, 5.26 
Found : C, 66 .61 ; H, 5o23>< 
Chromatographic i d e n t i f i c a t i o n of sugar 
The ac id ic f i l t r a t e , l e f t a f te r f i l t e r i n g the aglycone was 
ex t rac ted with e ther and then with e thy l ace ta t e to ensure the 
complete removal of any r e s i d u a l aglycone. The so lu t ion was 
concentrated to a syrup in vacuum over NaOH p e l l e t s . The concen-
t r a t i o n was continued t i l l the syrup was neu t ra l to l i tmus paper. 
The syrup was chromatographed on Whatman No.l f i l t e r papers using 
bu tano l -ace t i c acid-water (4 :1 :5) and butanol-water-e thanol 
(60:28.5:16.5) as solvent systems, employing the descending tech-
nique. Authentic sugars were used as checks. The chromatograms 
were run for 24 hours and a f te r drying a t room temperature were 
sprayed with an i l ine phthala te and p-an is id ine phosphate so lu-
t i o n s . The chromatograms on drying a t 100-05° showed the presence 
of only ga l ac tose . 
I l l 
Estimation of sugar 
The anhydrous glycoside (22.5 mg) was hydrolysed by refluxing 
for two hours with 7:/, H^SO.. After cooling overnight, the 
aglycone was filtered, washed, dried and weighed (14.8 mg). Thus 
the ratio of aglycone to the glycoside is 65o4ji and this ratio 
indicates the presence of one mole of sugar per mole of aglycone. 
The quantitative estimation of sugar by Somogyis copper 
micro ir.-ithod gave the value (Oo44 ml) which corresponds to 1 mole 
of sugar per mole of aglycone, 
6-Hydroxy-4',5,7~trimethoxyflavone 
Galactoside (35 mg) was dissolved in dry acetone and refluxed 
with an excess of dimethyl sulphate (1,3 ml) and ignited 
potassium carbonate (3 gms) for 36 hours on a water bath. The 
mixture wno filtered and the residue was washed with hot acetone. 
After distillino off the solvent from the filtrate a brown resi-
due was left behind. The excess of dimethyl sulphate was removed 
by washing the methylated product several times with hot petroleum 
ether. It was hydrolysed by heating with !•/. H2SO4 for two hours. 
The reaction mixture was left overnight, a faintly yellowish 
powder separated out. It was filtered washed with water and 
dried. On several crystallizations from methanol it gave straw 
coloured needles (16 mg), m,p.221°. 
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Ana l . C a l c d . for C^gH^^^O^ : C, 6 5 . 8 5 ; H, 4 .87 
Found : C, 6 5 . 8 1 ; H, 4.82>< 
GA-2 
I t was c r y s t a l l i s e d from e t h y l a c e t a t e - m e t h a n o l as l i g h t yel low 
n e e d l e s , in .p,>300°. 
Ana l . Ca l cd . for C2yH2Q0j^^ : C, 5 3 , 1 1 ; H, 4 . 9 1 
Found : C, 53o21; H, 4.99-/ 
^ ^^^^ 'Xmax ""^ 
MeOH 
+AICI3 
+AICI3/HCI 
+NaOAc 
+NaOAc/H2B03 
+NaOMe 
285, 336 
272sh, 294, 363 
271, 295, 361 
286, 363 
286, 340 
288, 380 
Acid h y d r o l y s i s of GA-2 
GA-2 (100 mg) on h e a t i n g wi th 2M HCl over a water ba th for two 
hours gave s c u t e l l a r e i n . I t was c r y s t a l l i z e d from d i l u t e d 
e t h a n o l as pa le yel low need le s (68 mg), m.p .>340° . 
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Anal. Calcd. for Cj^ ^Hj^ ^O^ : C, 62 .93; H, 3.49 
Found : C, 62.84; H, 3o44>< 
Acetyla t ion of s c u t e l l a r e i n 
Scu te l l a r e in (20 mg) was acetyla ted with ace t i c anhydride and 
pyridine a t 100° for 2 hours . The r eac t ion mixture was cooled 
a t room temperature and poured over crushed i c e . The so l id was 
washed well with water and (ir ied. On c r y s t a l l i z a t i o n from 
e thanol , i t gave cream coloured needles (9 mg), m,po238-39°. 
Anal. Calcd. for C23Hj^ gOj^ Q : C, 60.79; H, 3.96 
Found : C, 60.66; H, 3.84>^ 
Methylation of s c u t e l l a r e i n 
Scu te l l a r e in (25 mg) was refluxed in dry acetone (20 ml) with 
dimethyl sulphate (0 .5 ml) and anhydrous potassium carbonate 
(1 gm) for 48 hours, t i l l i t d i d n ' t give any colour with f e r r i c 
c h l o r i d e . After usual work up, the so l id obtained was c r y s t a l l i -
sed from chloroform-methanol as co lour less needles (10 mg), 
mopo160-62°. 
Anal. Calcd. for C g^H^^ gO^ : C, 66.66; H, 5.26 
Found : C, 66.78; H, 5.31j< 
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Permethylation of GA-2 (Hakomoris method) 
NaH (250 mg) was stirred with DMSO (15 ml) at 80° for 30 minutes 
under N2 gas. To this reagent, solution of the glycoside (50 mg) 
in DMSO (1 ml) was added and the reaction mixture was stirred 
for 4 hour.s at room temperature. The mixture was poured into 
ice-water and extracted with EtOAc, washed with water, and dried. 
The product obtained was purified by TLC using C -^H.-Me^ CG (4:1) 
as the developing solvent. The permethylated product obtained 
was crystallised from CHCl^ -MeOH as colourless needles (32 mg). 
7-Hydroxy-4' ,5 , 6-trime thoxyf lavone 
The permethylated glycoside on hydrolysis with Kilianis mixture 
(HOAc-HCl-HpO, 7;3ilO) gave 7-hydroxy-4•,5,6-trimethoxyflavone 
( scutellarein trimethyl ether) m.p.182-84°, 2,3,4-tri-O-methyl-
D-glucose and 2,3,4,6-tetra-O-methyl-D-glucose [TLC si-gel , 
toluene-methanol, 4 :1] . 
Anal. Calcd. for Cj^ gH^ O^^  : C, 65.85; H, 4,87 
Found : C, 65.96; H, 4.91;< 
UV data:N ^^^ nm A max 
MeOH 2 7 9 , 340 
+NaOAc 290, 365 
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Identification of sugar by paper chromatography 
The aqueous hydrolysate was neutralised as described earlier. 
It was examined by paper chromatography employing n-butanol-
HOAC-H2O (4:1:5) as the developing solvent and using authentic 
sugars as checks. The chromatograms were developed by spraying 
with aniline hydrogen phthalate. The chromatograms on drying 
at 100-105° showed the presence of only glucose, 
« 
Estimation of sugar 
The anhydrous glycoside (22 mg) was hydrolysed by ref luxing for 
2 hours with 1'/. H2SO4, After cooling overnight , the aglycone was 
dried and weighed (10 mg). The r a t i o of aglycone to the glyco-
side i s 45,4>< ind ica t ing the presence of 2 moles of sugar/mole 
of aglycone. 
GA-3 
It was crystallised from methanol as shining yellow needles, 
m.p.320° (d). 
Anal. Calcd. for ^^^ypy^ ? C, 55.31; H, 5.34 
Found : C, 55,36; H, 5,28>C 
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^ ^ ^ ^ ^ - ^ m a x ""^ 
MeOH 
+AICI3 
+AICI3/HCI 
+NaOAc 
+NaOAc/H3B03 
+NaOMe 
272, 290sh, 330 
280, 295sh, 350 
280, 300sh, 345 
272, 330 
272, 330 
270, 380 
- 1 IR:>^^gj^(KBr) 3350 (OH), 1640 cm (C=0) 
Mass: (m/z) 
328 [M-gly]"^ ( 1 6 ) ; 189 [T^]"*" ( 4 3 ) ; 157 [T^-MeOH]"*" ( 1 8 ) ; 125 
[Tj^-2MeOH]'^ ( l O ) ; 196 [A^]"^ ( l o 5 ) ; 132 [Bj^]"^ ( 2 . 0 ) . 
A c e t y l a t i o n of GA-3 
The g l y c o s i d e (35 mg) was tro-nted wi th a c e t i c anhyiiride (2 ml) 
and p y r i d i n e ( 1 ml) and al lowed to s t and for 24 hours a t room 
t e m p e r a t u r e . Af te r u sua l work up i t was c r y s t a l l i s e d from e t h y l 
a c e t a t e a s cream co lou red n e e d l e s (19 mg), m.p,121-22 , 
•^ H-NMR; Value on d -Sca l e 
7 .80 (2H, d, J=9 Hz, H - . 2 ' , 6 ' ) ; 7 .19 (2H, d, J=9 Hz, H - 3 ' , 5 ' ) ; 
6 .80 ( IH , s , H-6 ) ; 6 .51 ( IH , s , H - 3 ) ; 4 . 0 1 (3H, s , OCH3); 2 . 3 1 , 
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2.48 (3H each, s , OAc-4 ' ,5) ; 2.05 (15H, d, 5xOAc); 1.78 (3H, s , 
OAc); rhamnoglucosyl p ro tons : 4,55-5.60 (glucose H-l"3*,4"and 
rhamnose r;2*;'3',"4l; 3.52-4.50 (glucose H-2';5';6';6" and rhamnose 
H-5r); lo20 (3H, d, J=6 Hz, rhainnosyl-CH3). 
Methylation of GA~3 
GA-3 (50 mg), dimethyl sulphate (Oo2 ml) , anhydrous potassium 
carbonate (0 .3 g) and dry acetone (10 ml) were ref luxed for 24 
hours . The r eac t ion mixture was f i l t e r e d and the inorganic 
res idue washed several times with hot ace tone . On d i s t i l l i n g off 
the so lvent , a brown viscous semi-sol id mass was l e f t behind. I t 
was washed with hot petroleum ether to remove the excess of 
dimethyl su lpha te . The so l id residue on c r y s t a l l i z a t i o n from 
e thyl ace ta te gave pale yellow needles (32 mg). 
Hydrolysis of the methylated glycoside 
The methylated glycoside (30 mg) was hydrolysed with 6-/ HCl and 
the aglycone ext rac ted with e thyl a c e t a t e . I t was c r y s t a l l i s e d 
from methanol as yellow needles (16 mg), m.p.201-03°. 
Anal. Calcd. for CJ^QH,^0^ : C, 65.85; H, 4.89 
Found : C, 65 .81 ; H, 4.84;^ 
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UV d a t a : X nm 
<^max 
MeOH 272, 291sh, 332 
+NaOAc 282 , 374 
Acid hydrolysis of the glycoside 
An a lcohol ic solut ion of GA-3 (35 mg) was heated with aqueous 7'/ 
HpSO^ on a water ba th . The heating was continued for 1 hour to 
ensure complete hydro lys i s . After leaving for 2 hours a t room 
temperature, the yellow s o l i d , thus , separated out was f i l t e r e d , 
washed with water and d r i e d . Several c r y s t a l l i z a t i o n s from 
methanol gave microscopic yellow needles (19 mg), m.po>300 » 
Anal, Calcd. for Cj^ ^Hj^ 206 * ^ ' ^"^'^Oj "» ^'^O 
Found : C, 63.96; H, 3.98>< 
UV data :X „^^ nm 
MeOH 277, 330 
+AICI3/HCI 285, 345 
+NaOAc 289, 340 
+NaOAc/H3B03 277, 332 
+NaOMe 278, 300sh, 380 
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P a r t i a l methylation of the aglycone 
To an ice-cooled so lu t ion of the aglycone (5 mg) in MeOH (2 ml) 
diazomethane in e ther (1 ml) was added dropwise, with swi r l i ng . 
The r e a c t i o n mixture was stoppered and l e f t a t 0°C for 5 minutes. 
I t was then evaporated to dryness under vacuum. On usual work up 
a p a r t i a l methyl e ther was obtained, m.p.218 i d e n t i c a l with a 
84 synthe t ic sample of 5-OH, 4 ' ,7 ,8 - t r imethoxyfInvone . 
Anal, Calcd. for C^8^16°6 * ^» ^^•^^J ^t ^•^'^ 
Found : C, 65.76; H, 4.81>< 
Chromatographic i d e n t i f i c a t i o n of sugars 
The aqueous hydrolysate from which the aglycone was removed was 
concentrated to a syrup in vacuum. The concentrat ion was c o n t i -
nued t i l l the syrup was neu t ra l to l i tmus paper. The sugars were 
iden t i f i ed chromatographically in two solvent systems, n-butanol -
ace t i c acid-water (60:28o5:16.5) and n-butanol-water-e thanol 
(40:10:50) using au thent ic sugars as checks. Anil ine hydrogen 
ph tha la te and p -an i s id ine phosphate so lu t ions were used as spray 
r e a g e n t s . The R^-values of sugars were i den t i ca l with those of 
rhamnose (0 .37 , 0,28) and glucose (0 .18 , O.IO). 
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GLC of alditol acetate of permethylated hydrolysate 
The permethylate hydrolysate was cooled, evaporated to dryness 
in vacuo, diluted with water and filtered. The filtrate was 
neutralised with Ag2CX)2 and filtered again. The filtrate was 
reduced with NaBH. and the solution made acidic by addition of 
Dowex 50 (H"^ ) after 2 hours. The solution was filtered and 
concentrated to dryness, co-distilled with MeOH (2x2 ml) and the 
alditol was acetylated with acetic anhydride pyridine (1:1) at 
100*^  for 1 hour, purified by chromatography over silica gel and 
subjected to GLC analysis, using OV-225 on Gas Chrom Q at 195°. 
The Corresponding alditol acetates of 2,3,4-tri-O-methyl-a-L-
rhamnose and 3,4,6-tri-O-methyl-p-D-glucose were identified by 
comparison of their R^-values with those of authentic sugars, 
Periodate oxidation of the glycoside 
The glycoside (25 mg) was oxidised by NalO^ at room temperature 
in 25 ml 90^ EtOH. A blank was run simultaneously. It was 
observed after 60 hours that 3,12 mole of periodate were consu-
med with the liberation of 1,10 mole of formic acid per mole of 
glycoside. 
121 
Enzymatic hydrolysis of glycoside 
The glycoside (10 mg) was dissolved in EtOH and diastase solu-
tion (100 mg in 25 ml). The reaction mixture was left at 40° 
for 45 hours. It was extracted with EtOAc and the hydrolysate 
showed the presence of rhamnose, R^ 0,35 (n-BuOH-HOAc-H20; 
4:1:5, spray AHP), 10 ml of emulsin solution was now added to 
ethyl acetate extract taken up in EtOH and the reaction mixture 
was again kept at 40° for 45 hours. The hydrolysate gave 
glucose (R^ 0.18), 
Estimation of sugar 
The anhydrous glycoside (45 mg) was hydrolysed by refluxing for 
2 hours with 1-/. H^SO., After cooling overnight the aglycone was 
dried and weighed (10,2 mg). The ratio of aglycone to qlycoside 
is 44,8>< indicating the presence of 2 moles of sugar/mole of 
aglycone i.e. 1 mole each of glucose and rhamnose. 
GA-4 
GA-4 was crystallised from methanol as pale yellow needles, 
m.p,189-90°. 
Anal. Calcd. for ^2i^2(Plb * »^ 53.11; H, 4.91 
Found : C, 53.25; H, 4.97>< 
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UV d a t a : X^^^ nm 
MeOH 
+AICI3 
+AICI3/HCI 
+NaOAc 
+NaOAc/H^ BO-, 
257, 
274, 
272, 
269, 
268, 
269sh, 301sh, 
303sh, 435 
301, 405 
320, 390 
304, 378 
359 
A c e t y l a t i o n of GA-4 
The c r y s t a l l i n e g l y c o s i d e (30 mg) dry p y r i d i n e ( 1 ml) and a c e t i c 
anhydr ide (2 ml) were hea ted on a water ba th for 3 h o u r s . On 
usua l work up and c r y s t a l l i z a t i o n from d i l u t e e t h a n o l i t gave 
s t r aw co lou red need les (16 mg), m .po l36° . 
•"•H-NMR (CDCl^): Values on d -Sca le 
6 .80 ( IH, d, J=2 .5 Hz, H-.6); 7 .28 ( IH , d, J=2 .5 Hz, H-8) ; 7 .38 
( IH, J=9 Hz, H - 5 ' ) ; 7.96 ( IH, q, J=2 .5 Hz and 9 Hz, H-6 • ) ; 7o92 
( IH, d, J=9 Hz, H - 2 ' ) ; 2 . 3 0 - 2 . 4 5 (12H, m, 4xOAc); 1 ,92-2 ,15 
(18H, m, 6xOAc); rhamnoglucosyl p ro tons 4o54-5o36 ( g l u c o s e H - 1 " , 
2 " , 3 " , 4 " and rhamnose H-1 •" ,2"» , 3 " ' , 4 •" ) ; 3 .35 -3 .60 ( g l u c o s e 
H - 5 " , 6 " , 6 " and rhamnose H - 5 ' " ) ; 0 .90 (3H, d, J=6 Hz, rhamnosy l -
CH3). 
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Acid hydrolysis of GA-4 
The glycoside, GA-4 (100 mg) was hydrolysed by heating with 
125 ml of 6yi alcoholic HCl on a water bath. The heating was 
continued for 2 hours to ensure complete hydrolysiSo The mixture 
was left overnight. The aglycone was filtered, washed well with 
water and dried. The crude product on crystallization from 
methanol gave yellow needles (70 mg), m,p,313-15 • It showed no 
depression in melting point on admixture with an authentic sample 
of quercetin. 
Anal, Calcd. for ^I^^IQO-J : C, 59.60; H, 3.31 
Found : C, 59.70; H, 3o42/. 
Acetylation of aglycone 
The aglycone (25 mg) was heated with pyridine (0,5 ml) and 
acetic anhydride (1 ml) on a water bath for 2 hours. Work up 
in the usual way afforded a penta-acetate derivative as colour-
less needles (12 mg), m.pol99-200°. 
Methylation of quercetin 
The compound (20 mg) in dry acetone (25 ml) was refluxed with 
dimethyl sulphate (0.4 ml) and freshly ignited potassium 
carbonate (1 gm) for 30 hours. After usual work up, the solid 
obtained was crystallised from ethyl acetate as colourless 
needles (9 mg), m.p.151-52°. 
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Chromatographic i d e n t i f i c a t i o n of sugars 
The f i l t r a t e from which the aglycone was removed was concentra-
ted to a syrup in vacuum. The sugars were i den t i f i ed chromato-
graph ica l ly in two solvent systems, v i z , n -bu tano l -ace t i c ac id -
water (4 :1 :5) and n-butanol-water-e thanol (60:28.5:16,5) using 
authent ic sugars as checks. Aniline phtha la te and p-an is id ine 
phosphrate so lu t ions were used as spray r eagen t s . The chromato-
grams showed the presence of glucose and rhamnose as the sugars . 
Enzymatic hydrolysis of the glycoside 
The glycoside (25 mg) was dissolved in EtOH and d ias t a se so lu -
t ion (100 mg in 25 ml) . The reac t ion mixture was l e f t a t 40° 
for 45 hours . I t was ext rac ted with e thy l ace ta te and the 
hydrolysate showed the presence of rhamnose R^ 0,35 (n-BuOH-
HOAc-H^O; 4 : 1 : 5 , spray AHP). 10 ml of emulsin so lu t ion was now 
added to the EtOAc e x t r a c t taken up in EtOH and the reac t ion 
mixture was again kept a t 40° for 45 hours . The hydrolysate 
gave glucose {R^ 0 , 1 8 ) . 
Est imation of sugar 
The anhydrous glycoside (22 mg) was hydrolysed by refluxincjr for 
2 hours with 2-/. H2S0^. After cooling overnight the a^lycone was 
dried and weighed (10 .1 mg). The r a t i o of aglycone to glycoside 
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is 45.9^ indicating the presence of 2 moles of sugar/mole of 
aglycone i.e. 1 mole each of glucose and rhamnose. 
The quantitative estimation of sugars by Somogyis 
copper micro method gave the value (lo64 cc) which corresponds 
to two moles of sugar per mole of aglycone, 
3-Hydroxy-3',4',5,7-tetramethoxyflavone 
GA-4 (35 mg) was methylated by Hakomoris method as described 
earlier. The permethylated glycoside was heated with HOAc:HCl: 
HpO (7:3:10) and worked up in the usual manner. The partial 
methyl ether obtained was crystallised from CHClo-MeOH as light 
yellow needles (18 mg), m.p.195-96°. It was identified as 
3-hydroxy-3',4•,5,7-tetramethoxy flavone by m.p,, m.m.p,, co-
chromatography with an authentic sample and UV spectral studies, 
UV d a t a : x , 
• MeOH 
+AICI3 
+AICI3/HCI 
+NaOAc 
+NaOAc/H^BOo 
nm 
252, 
2 6 1 , 
259, 
252, 
250, 
360 
421 
419 
362 
361 
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Ext rac t ion of the Leaves of Semecarpus kurz i i Engler 
(Anacardiaceae) 
Dried and powdered leaves (2 .5 Kg), procured from Car Nicobar 
I s l a n d , Ind ia , were completely exhausted (four times) with 
petroleum ether (40-60*^). The pe t ro l exhausted leaves were 
refluxed with methanol t i l l the e x t r a c t was almost c o l o u r l e s s . 
The combined methanol e x t r a c t s were concentrated f i r s t a t atmos-
pheric pressure and then under reduced pressure on a water ba th . 
A dark green gummy mass was obtained. I t was refluxed with 
petroleum ether (40-60°) and benzene success ively t i l l the 
solvent in each case was almost c o l o u r l e s s . 
The dark brown residue (22 gms) l e f t behind was sub-
jected to column chromatography over s i l i c a gel (2 ,5 Kg). The 
column was e luted success ively with benzene-e thy lace ta te , e t h y l -
ace ta te-ace tone and e thylaceta te-methanol in d i f f e ren t propor-
t ions and monitored by TLC. Fract ions each of 50 ml VJQTQ collec-
ted and followinq compounds were i so la ted from d i f f e r en t pools 
of i den t i c a l f r a c t i o n s , 
Sk-I (90 mg) 
SK-II (65 mg) 
SK-III (120 mg) 
SK-IV (350 mg) 
SK-V (260 mg) 
SK-VI (410 mg) 
SK-VII (10 mg) 
127 
SK-I 
The benzene-ethyl ace ta te (8o5:lo5) f rac t ions of the column were 
found iden t i ca l on TLC and therefore pooled toge ther . Recovery 
of the solvent gave a gummy mass. The gummy mass (400 mg) was 
dissolved in a small amount of acetone and mixed with s i l i c a g e l . 
The s l u r r y was loaded on a column of s i l i c a gel (20 g/100-200 
mesh; 42x3.2 cm) and e lu ted with p e t r o l , benzene and e thyl ace ta t e 
in d i f f e r e n t p ropor t ions . Fract ions e luted with benzene-ethyl-
ace ta te (98 :2 , 95:5) mixture showing s ingle spot on TLC were 
combined together and on concentrat ion gave a yellow so l id which 
was c r y s t a l l i s e d from benzene-ethylaceta te as yellow needles , 
m.p.352 . 
Anal. Calcd. for C^^HJ^QO^^ : C, 66.66; H, 3.70 
Found : C, 66.78; H, 3.74>< 
UV d a t a : X ^m 
^max 
MeOH 265, 297sh, 338 
+AICI3 279, 300, 340, 390 
+AICI3/HCI 279, 299, 340, 389 
+Na0Ac 279, 304, 376 
+NaOAc/H3B03 266, 300sh, 338 
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Acetylation 
SK-I (40 mg), acetic anhydride (1 ml) and dry pyridine (0.5 ml) 
were heated on a water bath for 2 hours, worked up as usual and 
crystallized from CHClo-MeOH (25 mg) as colourless needles, m.pc 
183-84®. 
•"•H-NMR (CDCI3): Values on d-Scale 
6.57 (IH, s, H-3); 6.82 (IH, d, J=2o5 Hz, H-6)} 7„20 (IH, d, 
J=2.5 Hz, H-8); 7o24 (2H, d, J=9 Hz, H-3',5'); 7,86 (2H, d, 
J=9 Hz, H-2',6'); 2.35 (6H, s, OAc-4',7); 2.42 (3H, s, OAc-5). 
SK-I I 
SK-II was isolated from benzene-ethylacetate (8:2) fractions. 
The solvent was removed by distillation under reduced pressure 
on a water bath. The residue on crystallization from ethyl-
acetate-acetone gave pale yellov; needles, m.p.248-250 . 
Anal. Calcd. for Cj^ 5Hj^ 2^ 5 • ^» 66.17; H, 4.41 
Found : C, 66,28; H, 4.49>< 
MeOH 287, 326sh 
+AICI3 310, 383 
129 
+A1C12/HC1 
+NaOAc 
+NaOAc/H3B02 
310, 382 
283sh, 331 
289, 330 
•"•H-NMR (003)200; Values on d-Sca le 
6 .64 ( IH, d, J=2o5 Hz, H-6 ) ; 6.86 ( IH, d, J=2 .5 Hz, H - 8 ) ; 6.96 
(2H, d, J=8 .5 Hz, H - 3 ' , 5 ' ) ; 7.40 (2H, d, J=8 ,5 Hz, H - 2 » , 6 ' ) ; 
5.20 ( IH , q, Jj^=12 Hz, H-2 ) ; 2 . 7 9 - 2 . 9 8 (2H, m, H - 3 , 3 ) . 
SK-I I I 
3K-I I I was e l u t e d from the column by b e n z e n e - e t h y l a c e t a t e ( 4 : 6 ) 
mix tu re as yellow s o l i d . On TLC examinat ion i t was found t o be 
contaminated wi th some nonf l avono id i c i m p u r i t i e s . The i m p u r i t i e s 
were removed by r e f l u x i n g the yel low s o l i d wi th b e n z e n e - e t h e r 
( 4 : 6 ) m i x t u r e . F r a c t i o n a l c r y s t a l l i z a t i o n of the r e s i d u e from 
b e n z e n e - e t h y l a c e t a t e af forded yel low cubes , m.p.263 . 
Anal. Calcd. for C^^H^^O^ : C, 62.50; H, 4.16 
Found : C, 62,66; H, A.24'A 
UV data:X nm 
^max 
MeOH 286, 326sh 
+A1C1- 309, 376 
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+AICI3/HCI 307, 375 
+NaOAc 281sh, 320 
+NaOAc/H3B03 289, 332 
Acetylation of SK-III 
It was acetylated with acetic anhydride (1 ml) and pyridine 
(0»5 ml) by the usual method and crystallised from CHCl^-MeOH 
as colourless needles, m.pol43-44°. 
•"•H-NMR (CDCI3): Values on d-Scale 
6 .68 ( IH , d , J=2 ,5 Hz, H - 6 ) ; 6.90 ( IH , d, J=2o5 Hz, H - 8 ) ; 7 .30 
(3H, m, H - 2 ' , 5 ' , 6 ' ) ; 5.40 ( IH, q, J^=12 Hz, J2=4 Hz, H - 2 ) ; 3.19 
( IH, q, Jj^=12 Hz, J2=17 Hz, H-3ax) ; 2 .94 ( IH, q, J^=4 Hz, 
J2=17 Hz, H-3eq) ; 2 .35 (3H, s , OAc-5); 2 .28 (9H, s , OAc-7 ,3 ' , 4 ' ) • 
Dehydrogenat ion and Me thy l a t i on of SK-I I I 
A s o l u t i o n of SK-I I I (50 mg) in DMSO ( l m l ) , two drops of cone . 
H2SO. and a smal l c r y s t a l of iod ine were hea ted a t 120° for ha l f 
an hou r . The mixture a f t e r c o o l i n g was poured over c rushed ice 
and l e f t o v e r n i g h t a t room t e m p e r a t u r e . The s o l i d s e p a r a t e d was 
f i l t e r e d , washed wi th wate r and d r i e d (32 mg). I t was c r y s t a l l i -
sed from e t h a n o l as yel low need les (28 mg), m.po328°. Methyla-
t i o n wi th Me2S04/K2C03 in acetone and the produc t o b t a i n e d on 
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usual Work up and crystallisation from CHClo-MeOH gave colour-
less needles (20 mg), m.p,191°. 
•"•H-NMR (CDCI3): Values on d-Scale 
7,52 (IH, q, Jj^ =9 Hz, J2=3 Hz, H-6'); 7o36 (IH, d, J=3 Hz, H-2'); 
6.90 (IH, d, J=3 Hz, H-8); 6055 (IH, s, H-.3); 6.40 (IH, d, J=3 Hz, 
H-6); 3.95, 3.92 (6H, s, OMe-5,7); 3.87, 3.84 (6H, s, 0Me-3',4')o 
SK-IV 
The ethylacetate-acetone (9:1) fraction on TLC examination under 
UV light showed the presence of one prominent spot alonqwith some 
fluorescence tailing. It was rechromatographed over silica gel 
Column. Elution with ethylacetate-acetone (96:4) mixture yielded 
a pure substance. It was crystallised from methanol as p-5le 
yellow needles, m.p.>275 . 
Anal, Calcd. for C28^'32°15 ' ^' ^^-26; H, 5.26 
Found : C, 55.35; H, 5.32^ 
UV data: A.^3^ nm 
MeOH 
+AICI3 
+A1C1VHC1 
290, 334 
270sh, 316, 
269sh, 314, 
364 
360 
132 
+NaOMe 288, 300sh, 360 
+NaOAc 299, 375 
+NaOAc/H3B03 290, 330sh , 340 
IR:-yj^g^(KBr) 3450, 1650 cm"-*-
A c e t y l a t l o n of SK-IV 
Ace t i c anhydr ide (1 ml) was added to p y r i d i n e ( 0 . 5 ml) s o l u t i o n 
of 3K-IV (35 mg). The mix tu re was l e f t 24 hours a t room tempe-
r a t u r e . Af te r usua l work up i t gave whi te amorphous powder 
(22 mg), m . p . 1 6 6 - 6 8 ° . 
^H-NMR (CDCI3): Values on d-Scale 
8.07 (2H, d, J=9 Hz, H - 2 ' , 6 ' ) ; 7 ,40 (2H, d, J=9 Hz, H - 3 ' , 5 ' ) ; 
6.87 ( IH, s , H-8 ) ; 6 .65 ( IH, s , H-3 ) ; 3<,79 (3H, s , OCH3); 2 . 3 5 , 
2 .48 (3H each , s , OAc-7 ,5) ; 2 , 0 2 - 2 . 0 9 (I8H, m, 6xOAc); 3 .40 -5 .44 
( s u g a r s ) ; 0 .88 (3H, d, J=:6 Hz, rhamnosyl-CH^). 
Acid hydrolysis of SK-IV 
An alcoholic solution of SK-IV (100 mg) was heated with 2N HCl 
for 2 hours at 100°C on a water bath. The yellow solid thus 
separated was filtered, v^ ashed v,fell with water and dried. It was 
crystallised from methanol as yellow needles, m,p.268-70*^. 
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Anal. Calcd. for ^i(^'^i2^(^ '* C, 64.00; H, 4.00 
Found : C, 63.95; H, 3.96j< 
UV data: 
MeOH 
+AICI3 
+NaOAc 
+NaOMe 
'^max nm 
284, 
301, 
303, 
299, 
334 
384 
386 
365 
Acetylation of aglycone 
On acetylation with Ac20/pyridine and usual work up, it gave an 
acetate as white needles, (ethanol) m.p.227°. 
Anal. Calcd. for 022^2309 ' ^* 6l<,97; H, 4,22 
Found : C, 61.90; H, 4.18j< 
Methylation of the aglycone 
The aglycone (25 mg) was refluxed in dry acetone (50 ml) vyith 
dimethyl sulphate (0.5 ml) and anhydrous potassium carbonate 
(1 gm) for 36 hours, till it did not give colour with ferric 
chloride. After usual work up a cream coloured solid (16 mg) 
was obtained. On crystallisation from chloroform-methanol it 
gave colourless needles, m.p.l60 . 
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Anal. Calcd. for C^gHj^ gO^ : C, 66.66; H, 5.26 
Found : C, 66 .61 ; H, 5.23>< 
I d e n t i f i c a t i o n of sugars 
The aqueous hydrolysate a f te r removing the l a s t t r aces of agly-
cone was concentrated to a syrup in vacuum over KOH p e l l e t s . The 
sugars were iden t i f i ed by paper chromatography in two d i f fe ren t 
solvent systems namely, n -bu tano l -ace t i c acid-water ( 4 : 1 : 5 , upper 
layer ) and n-butanol-water-ethanol (60:28o5: l6 .5) using authent ic 
sugars as check. The R^-valuos of sugars were i d e n t i c a l with 
those of glucose (0 .18 , O.IO) and rhamnose (0 .37 , 0 . 2 8 ) . 
GLC of a l d i t o l ace ta te 
The a l d i t o l ace ta te der iva t ive of sugars were prepared as 
described e a r l i e r . GLC of a l d i t o l ace t a t e confirmed them to 
be glucose and rhamnose. 
6~Hydroxy-4',5,7-trimethoxyflavone 
CH^I (1 ml) and Ag20 (300 mg) were added to the so lu t ion of 
glycoside (30 mg) in DMF (3 ml) . The mixture was s t i r r e d in 
dark a t room temperature for 48 hours . The contents were 
f i l t e r e d and the res idue washed with l i t t l e of DMF, The f i l t r a t e 
was evaporated to dryness and the res idue was t rea ted with 
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e t h a n o l (25 m l ) . The a l coho l was r ecove red and the syrupy 
r e s i d u e was hydrolysed by hea t ing w i t h 0.3N HCl. On usua l work 
up i t gave 6 - h y d r o x y - 4 ' , 5 , 7 - t r i m e t h o x y f l a v o n e (12 mg), m,po220-
2 1 ° . 
Anal. Ca lcd . for Cj^ gHj^ ^O. : C, 6 5 , 8 5 ; H, 4 .87 
Found : C, 6 5 . 9 6 ; H, 4.90^: 
E s t i m a t i o n of sugars 
The anhydrous g l y c o s i d e (35 mg) was hydro lysed by r e f l u x i n g for 
two hours wi th 2'A H2SO.. Af te r c o o l i n g o v e r n i g h t , the aglycono 
was f i l t e r e d , washed, d r i e d and weighed (15 .6 mg). Thus the 
r a t i o of the aglycone to the g l y c o s i d e i s 44.7>< and t h i s r a t i o 
i n d i c a t e s the p resence of two moles of sugar per mole of aglycone 
Somogyis copper micro method gave the va lue (1 .67 cc) 
which a l s o co r responds to tv;o moles of suoar per mole of aglycone 
SK-V 
Ethylacetate-acetone eluate (1:1) from the column showed one 
major spot contaminated with traces of SK-IV. It was dissolved 
in methanol and precipitated by adding appropriate amount of 
ethylacetate. The process was repeated four times when a chroma-
tographically pure homogeneous substance (SK-V) was obtained. It 
was crystallised from methanol as light yellow needles, m,p.l89-
90°. 
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Ana l . Ca lcd . for C2J^H2Q0J^J^ : C, 5 6 , 2 5 ; H, 4 .46 
Found : C, 56*37; H, 4.40>< 
UV d a t a : 
MeOH 
+AICI3 
Araax 
+AICI3/HCI 
+NaOAc 
nra 
256, 264sh, 300sh, 355 
279, 303sh, 335, 430 
274, 309sh, 360, 406 
278, 315sh, 370 
+Na0Ac/H3B03 259, 301sh, 367 
A c e t y l a t i o n of SK-V 
SK-V (30 mg) was a c e t y l a t e d wi th p y r i d i n e ( 0 . 5 ml) and a c e t i c 
anhydr ide (1 m l ) . Af t e r usua l work up i t v/as c r y s + a l l i s e d from 
CHCl^-MeOH as c o l o u r l e s s cubes , m .p .142-44° . 
•"•H-NMR (CDCI3): Values on d-Sca le 
6 .80 ( IH, d, J=2.5 Hz, H-6 ) ; 7.20 ( IH, d, J=2 .5 Hz, H-S) ; 7.82 
( IH, d, J=2 .5 Hz, H - 2 ' ) ; 7 .40 ( IH, d, J=9 Hz, H-5 ' ) j 7 .76 (IH, 
q, J=9 Hz and 2 .5 Hz, H - 6 ' ) ; 3 . 2 5 - 3 . 4 9 ( IH, m, H - 5 " ) ; 4 . 9 0 - 5 . 3 6 
(3H, m, H - 2 " , 3 " , 4 " ) ; 5 .62 (IH, d, J=2 Hz, H - l " ) ; 1 .94, 2 .12 
(9H, s , 3x0Ac); 2 . 3 0 , 2 .45 (12H, s , 4xOAc); 0 .88 (3H, d, J=6 Hz, 
rhamnosyl-CHg). 
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Hydrolysis of SK-V 
SK-V (70 mg) was hydrolysed by heating with 6'/. aqueous HCl over 
a water ba th . The so l id obtained was c r y s t a l l i s e d from methanol 
as yellow needles (54 mg), mop.315°o 
Acetylat ion of aglycone 
The aglycone (35 mg) was ace ty la ted with kc^/Y>y, The product 
was c r y s t a l l i s e d from CHCl^ -MeOH as co lour less needles (21 mg), 
m .pa96-97° . 
Location of the sugar pos i t ion of the glycoside (SK-V) 
SK-V (45 mg) was permethylated by Hakomoris method as described 
e a r l i e r . The methylated product on hydrolysis with Ki l i^n i 
mixture (HOAC-HCI-H2O, 7:3:10) gave a p a r t i a l l y methylated sugar 
and quercet in 5 , 7 , 3 ' , 4 ' - t e t r a m e t h y l e t h e r , m.p.194-96°, 
Anal. Calcd. for C^gHj^ gO^ : C, 63,68; H, 5.02 
Found : C, 63.80; H, S.llj^ 
UV sppc t ra l data of quercet in te t ramethyl e t h e r : p^^ nm 
MeOH 
+AICI3 
+AICI3/HCI 
254, 362 
261, 424 
261, 420 
138 
+NaOAc 252, 365 
+NaOAc/H2B03 252, 362 
Tho p a r t i a l l y methy la ted suoar was i d e n t i f i e d as 
2 , 3 , 4 - t r i - O - m e t h y l - L - r h a m n o s e by TLC ( S i - g e l , toluene-MeOH, 4 :1 ) 
by comparison of R^-va lues wi th a u t h e n t i c sample . 
E s t i m a t i o n of sugar 
The sugar was e s t i m a t e d by method d e s c r i b e d e a r l i e r . The r a t i o 
of the aglycone to the g lycos ide was found to be 6 5 , 4 ^ i n d i c a t -
i ng the presence of 1 mole of sugar per mole of a g l y c o n e . 
SK-VI 
SK-VI was i s o l a t e d from e t h y l a c e t a t e - a c e t o n e ( 7 : 3 ) f r a c t i o n s as 
pa le yel low powder. On c r y s t a l l i s a t i o n from d i l u t e e t h a n o l i t 
gave microscop ic yel low n e e d l e s , m . p , 1 9 6 ° . 
Anal , Ca lcd . for C27H2QOJ^7 : C, 51 .75; H, 4 .79 
Found : C, 51 .90; H, 4.85;^ 
UV d a t a : X „ nm 
MeOH 
+AICI3 
+AICIVHCI 
269, 
282, 
284, 
333 
344, 
340, 
390 
389 
139 
+NaOAc 270, 388 
+NaOAc/H3B03 269, 334 
+NaOMe 240sh, 268, 301sh, 384 
IR.-ynjgxCKBr) 3400, 1640 cm"^ 
A c e t a t e (methanol) whi te n e e d l e , m .p .216° . 
•'•H-NMR (CDCI3): Value on d -Sca le 
6.65 ( IH , d, J=2 .5 Hz, H-6) ; 6 .91 ( IH , d, J=2 .5 Hz, H-8 ) ; 7 .20 
(2H, d, J=8 .5 Hz, H - 3 ' , 5 ' ) ; 7.79 (2H, d, J=8 .5 Hz, H - 2 ' , 6 ' ) ; 
3 . 8 0 - 4 . 4 5 [5H, m, H-2" , 5 " , 6 " , 6 " ( g l u c o s y l ) , H-5'«« ( r h a m n o s y l ) ] ; 
4 . 6 5 - 5 . 5 8 [7H, m, H - r ' , 3 " , 4 " ( g l u c o s y l ) , H - 1 ' " ,2 •" , 3 ' " ,4 •" 
( r h a m n o s y l ) ] ; 1.20 (3H, d, J=6 Hz, rhamnosyl-CH^); 1 .80-2 .50 
(24H, m, a c e t y l p r o t o n s ) . 
Hydro lys i s of SK-VI 
An a l c o h o l i c s o l u t i o n of SK-VI (35 mg) was hea ted wi th an aqueous 
6'/ h y d r o c h l o r i c a c i d on a water b a t h . Heat ing was c o n t i n u e d for 
2 hours to ensure complete h y d r o l y s i s . The yel low s o l i d s e p a r a t e d 
ou t from t h e aqueous h y d r o l y s a t e was f i l t e r e d and c r y s t a l l i z e d 
from e t h a n o l to g ive ye l low needles SKVIH (20 mg), m . p . 3 4 6 ° . 
Anal , Ca lcd . for Cj^ ^Hj^ ^O^ : C, 6 6 . 6 6 ; H, 3 .73 
Found : C, 6 6 . 6 0 ; H, 3.68j< 
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^ ^ata-Xm.v ""1 max 
Me OH 
+AICI3 
+AICI3/HCI 
+NaOAc 
+NaOAc/H3B02 
+NaOMe 
267, 
277, 
275, 
274, 
267, 
276, 
295sh, 338 
300, 380 
298, 379 
300, 382 
306sh, 345 
324, 390 
Identification of sugar 
The neutral aqueous hydrolysate was examined by paper chromato-
graphy employing n-butanol-H0Ac-H20 (4:1:5) as the developing 
solvent and using authentic sugars as checks. The chromatograms 
were sprayed with aniline hydrogen phthalate and heated at 110^ 
for 5 minutes. The sugars were identified as D-glucose (R^ 0.18) 
and L-rhamnose (R^ Oo36). 
Partial hydrolysis of 5K-VI 
The glycoside (75 mg) was hydrolysed by refluxing with lyi H^SO.. 
Aliquots were taken out at different intervals and examined by 
paper chromatography. After one hour, it yielded a glycosidic 
compound (SK-VIpg) (44 mg) and a sugar identified as rhamnose. 
SK-VIpg was crystallised from MeOH as yellow needles (39 mg), 
m,p,176^. UV spectral data were same as that of SK-VI. 
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Acid hydrolysis of SK~VIpg 
SK-VIpg (20 mg) on hydrolysis with 6'/, aqueous HCl for two hours 
gave apigenin (6 mg) and glucose. 
Enzymatic hydrolysis of SK-VIpg 
SK-VIpg (10 mg) was hydrolysed with emulsin, prepared from almond 
at 30-40° for 70 hours. Liberation of glucose in the hydrolysate 
was confirmed by paper chromatography. 
Acetylation of SK-VIH 
SK-VIH (15 mg) was acetylated with pyridine and acetic anhydride 
and worked up as described earlier. It was crystallised from 
CHClo-MeOH as colourless needles (10 mg), m.p.185-87°. 
•'•H-NMR (CDCI3): Values on d-Scale 
6.59 (IH, s, H-3); 6.80 (IH, d, J=2.5 Hz, H-6); 7.20 (IH, d, 
J=2.5 Hz, H-8); 7,25 (2H, d, J=9 Hz, H-3',5'); 7.80 (2H, d, 
J=9 Hz, H-2',6'); 2.30 (6H, s, OAc-4',7); 2.45 (3H, s, OAc-5). 
P e r m e t h y l a t i o n of SK-VI (Hakomoris method) 
NaH (250 mg) was s t i r r e d with DMSO (15 ml) a t 80°C for 30 minutes 
under N^ g a s . To t h i s r e a g e n t , s o l u t i o n of the g l y c o s i d e (50 mg) 
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in DMSO (10 ml) was added and the reac t ion mixture was s t i r r e d 
for 1 hour a t room temperature under Np gas , Mel (5 ml) was 
added and the reac t ion mixture was further s t i r r e d for 4 hours 
a t room temperature. The mixture was poured into ice-water and 
ex t rac ted vJith EtOAc, washed with water , and d r i ed . An o i ly 
product was obtained. I t was pur i f ied by TLC using C^H^-Me2C0 
(4:1) as the developing solvent to afford the permethylated 
glycoside (28 mg). 
Hydrolysis of the permethylated glycoside 
The permethylated glycoside (25 mg) on hydrolysis with aqueous 
HCl-CH^COOH gave ap iqen in -4 ' , 5 dimethyl e the r , 3 ,4 ,6- t r i -O-methyl 
D-glucose (R^ 0.45) and 2,3,4-tri-O-methyl-L-rhamnose (R^ 0.76) 
[TLC s i - o e l , toluone-methanol, 4 : 1 ] , 
Est imation of suenr 
Estimation of suoar was done by the method described e a r l i e r . 
The r a t i o of the aqlycone to the glycoside v/as 42,7;<, indicat inn 
the presence of two moles of sugar per mole of aglycone. 
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Mesua ferrea (Gut t i fe rae) 
Well d r ied , crushed leaves (2 Kg) were exhaust ively ex t rac ted 
(four times) by ref luxing with methyl a lcohol . Al l the metha-
no l ic e x t r a c t s were combined together and d i s t i l l e d under 
reduced pressure when a greenish brown gummy mass obta ined . The 
res idue was success ively ext rac ted with petroleum e t h e r , benzene, 
e thy l ace ta te and f i n a l l y with ace tone . 
Petroleum e ther and benzene e x t r a c t s yielded yellow 
o i l of f a t t y nature and was not fur ther examined. The e thy l 
ace ta te and acetone concentra tes on paper chromatography and TLC 
examination showed a number of compounds with the same R^-values 
in varying concentra t ions in the following solvent systems. 
(a) Ethyl a c e t a t e - e t h y l methyl ke tone-ace t ic acid-water (EEMAW) 
5:3 :1 :1 
(b) Ethyl acetate-methanol-water (EMW) 100:16,5^7 
(c) n-Butanol-acet ic acid-water (BAW) 4 :1 :5 
(d) Chloroform-methanol-water (CMW) 65:45:12 
The above two concentrates were therefore mixed 
toge the r . The combined e x t r a c t (60 gm) was subjected to column 
chromatography over s i l i c a gel column using success ive ly , 
petroleum ether (A , ) , benzene ( B , ) , benzene-ethyl ace ta te (82) 
and e thy l ace ta te -ace tone (B^ and B^) as e l u t i n g so lven t s . 
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Fract ions A, and B, were nonflavonoidic and o i l y in 
nature and not further examined. 
Benzene-ethyl ace ta te (8:2) f rac t ions (B2) of the 
column were found i d e n t i c a l on TLC and therefore pooled together 
Removal of the solvent by d i s t i l l a t i o n gave a c r y s t a l l i n e sol id 
(MF-I), m,p,249° ( d ) . I t was i den t i f i ed as g a l l i c acid by m.p,, 
m.m.p,, R^-value and co-chromatography with an authent ic sample. 
The eth-y'l ace ta te -ace tone (7:3) e lua te on recovery of 
the solvent gave a l i g h t yellow sol id (MF-II) . I t was further 
pur i f ied by column chromatography over s i l i c a gel followed by 
prepara t ive TLC. 
MF-II 
I t was c r y s t a l l i z e d from ethanol as pale yellow needles m.p.>250°. 
Anal. Calcd. for ^^Q^^^^O^^ : C, 55.08; H, 5.57 
Found : C, 54,68; H, 5.09 
^ ^^^^-^max ""^  
MeOH 275, 326sh 
+AICI3/HCI 299, 370 
+NaOAc 272sh, 309 
+Na0Me 274, 310 
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IR:-y^g^(KBr) 3450 (OH), 1680 (C=0), 2950, 1365, 1205, 1140, 
800 cm"" 
A c e t y l a t i o n of MF-II 
MF-II (40 rag) was h e a t e d with p y r i d i n e ( 1 . 5 ml) and a c e t i c 
anhydr ide ( 3 ml) on a water ba th for 2 h o u r s . I t was cooled to 
room t empera tu re and poured on to crushed i c e . The s e p a r a t e d 
s o l i d was f i l t e r e d , washed wi th water and d r i e d . I t was c r y s t a l -
l i s e d from CHCl2-MeOH a s c o l o u r l e s s n e e d l e s , m . p . 8 5 - 8 6 ° . 
•"•H-NMR (CDCI3): Values on d -Sca le 
7 ,75 (2H, d, J=9 Hz, H - 2 ' , 6 ' ) ; 6 ,82 ( IH, d, J=2.5 Hz, H - 6 ) ; 7 ,28 
( IH, d, J=2 ,5 Hz, H - 8 ) ; 5,20 (IH, q, J=5 Hz, lOHz, H - 2 ) ; 3,20 
(2H, m, H-3 ,3)? 2 . 0 1 - 2 , 4 8 (30H, m, 9xOAc, C-Me). 
Acid hydrolysis of MF-II 
MF-II (10 mg) was hydrolysed by heating with 0.2N HCl over a 
water bath for 45 minutes. The solid obtained was crystallised 
with methanol as yellow silky needles, m.p,245-46 , 
Anal. Calcd. for Cj^ H^j^ O^^  : C, 63.57; H, 4,63 
Found : C, 63.06; H, 4.90^, 
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Acetyla t ion 
On ace ty la t ion with ace._LC anhydride and pyridine and on usual 
work up, i t gave an a c e t a t e , c r y s t a l l i s e d from e thanol , m.pol35-
36^. 
Anal. Calcd. for ^241^220^^0 : C, 51.06; H, 4.68 
Found : C, 51.26; H, 4.78j< 
Emulsin hydrolysis 
MF-II (5 mg) was hydrolysed with emulsin prepared from almond at 
30-40° for 70 hours. Liberat ion of galactose in the hydrolysate 
was confirmed by paper chromatography. 
I d e n t i f i c a t i o n of sugars 
The neut ra l aqueous hydrolysate on paper chromatographic exami-
nation showed the presence of galactose and rhamnose, 
GLC of sugars 
The neutral aqueous layer was extracted with ethyl acetate and 
evaporated to dryness. The aqueous residue (4 mg) was dissolved 
in dry pyridine and trimethylsilyl ether, prepared by addition 
of hexamethyldisilazane (1 ml) and trimethyl chlorosilazane 
(0,5 ml). The mixture was separated on a column of 3'A OV-I on 
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silanized chromosorb W operated at 180°, helium flow rate at 
35 ml/minute. The R^ (minute) observed for investigated TMSi 
derivatives correspond to a- and p-rhamnose 0,21 and 0.28, a-
and ^'galactose 0.57 and 0.69. The observed R.-values are in 
agreement with those of an authentic samples of rhamnose and 
galactose. 
Methylation of the glycoside followed by acid hydrolysis 
The glycoside (40 mg) in dimethyl formamide (1 ml) was treated 
with CH-I (2 ml) and Ag^O (30 mg) for 60 hours at room tempera-
ture. The mixture was filtered and the residue washed with 
little dimethyl formamide. The filtrate was evaporated to dry-
ness and the residue taken up in ethyl alcohol (25 ml). The 
syrup obtained after removal of ethyl alcohol was hydrolysed with 
0.3N HCl for 4 hours. Work up in the usual manner afforded 5'C-
methyl-4',5,7-tri-O-methyl eriodictyol, 2,3-di-O-methyl-L-
rhamnose and 2,3,4,6-tetra-O-methyl-D-galactose. 
Diphenyl methylenedjoxy derivative 
5*C-Methyleeriodictyol (25 mg), dichlorodiphenyl methane 
(0.25 ml) were heated on a metal bath at 185° for 5 minutes. 
The mixture in benzene was passed through a small column of 
silica gel and the product crystallised from ethanol as straw 
coloured needles (15 mg), m.p.254 . 
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Anal. Calcd. for C29H240^ : C, 74 .35; H, 5.12 
Found : C, 74.48; H, 5 .21^ 
Est imation of sugar 
Est imation of the sugar was done by the method described e a r l i e r . 
The r a t i o of aglycone to the glycoside was 44.6j^, i nd i ca t i ng the 
presence of two moles of sugar per mole of aglycone. Somogyis 
copper micro method gave the value (1.64 cc) which a lso c o r r e s -
ponds to two moles of sugar per mole of aglycone. 
The e thyl ace ta te -ace tone e luate (B . , 1:9) from the column was 
found to be a mixture of three compounds. The compounds were 
separated by preparat ive paper chromatography. 
Separation of flavonoids by paper chromatography 
The a lcohol ic solut ion of f ract ion B^ was applied as a s t reak 
(using a p i p e t t e ) , 10 cm from the top of a sheet of Whatman 3 mm 
chromatographic paper (46x57 cm). A ha i r dryer was used to dry 
the s t r e a k . The chromatoorams were developed descendingly in 
the long d i r ec t ion in the chromatocab using n -bu tano l -ace t i c 
acid-water ( 4 : 1 : 5 , upper layer) as the developing so lven t . When 
the solvent front had t r ave l l ed within about 3 cm of the lower 
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edge of the paper (20-22 hours) , the chromatograms were removed 
from the cabinet arr-' ca re fu l ly dried in a current of a i r in a 
fume cupboard. The pos i t ions of the bands were marked under a 
UV lamp. The enc i rc led pigment zones were labe l led as MF-III, 
MF-IV and MF-V The labe l led zones were carefu l ly cut and 
ex t rac ted separa te ly by ref luxing them with 70>< a lcoho l . On 
recovery of the so lvent , a small amount of residue was l e f t in 
each case . The three f rac t ions thus separated were t es ted for 
t h e i r homogeneity by two dimensional paper chromatography using 
t e r t i a r y bu t ano l l - a ce t i c acid-water (3 :1 :1) and 15-/ a ce t i c acid 
as the solvent systems. 
MF-III 
It was crystallised from methanol as yellow cubes, m.p.248-50°. 
Anal. Calcd. for C2gH330j_^ : C, 55.03; H, 5.31 
Found : C, 56.16; H, 5.39 
UV data:X nm 
'^ max 
MeOH 276, 333 
+AICI3/HCI 272sh, 289, 350, 406sh 
+NaOAc 274, 378 
+NaOMe 275, 292sh, 380 
IR:-^ ; ,(KBr) 3400, 1650, 840 cm""^  
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Acetylation of MF~III 
The glycoside (40 mg) was heated with acetic anhydride (1 ml) and 
pyridine (0.5 ml) over a water bath for 3 hours. The mixture was 
cooled at room temperature and poured over crushed ice and left 
overnight. The solid was collected, washed with water and dried. 
On several crystallizations from ethanol it gave shining white 
needles, m.p.136-38°. 
•^ H-NMR (CDCI3): Values on d-Scale 
7.00 ( IH , s , H-8) ; 7 .10 (2H, d, J=9 Hz, H - 3 ' , 5 ' ) ; 7 .75 (2H, d, 
J=9 Hz, H - 2 ' , 6 ' ) ; 6 .62 ( IH, s , H-3) ; 4o54 ( IH, d, J=2o5 Hz, H - 1 ' " ) ; 
5.30 ( IH, d, J=2 .5 Hz, H - l " ) ; 3 . 4 0 - 5 . 5 0 (12H, m, rhamnoglucosyl 
p r o t o n s ) ; 1,90 (3H, s , OAc); 2 .12 (15H, broad s , 5xOAc); 3 . 9 1 , 
3.96 (6H, s , 2XOCH3); 0 . 8 8 (3H, d, J=6 Hz, rhamnosyl-CH3); 2 .50 
(3H, s , OAc). 
Hydro lys i s of the g l y c o s i d e 
The g l y c o s i d e (100 mg) was hea ted with 50 ml 2M HCl for 2 hours 
over a water b a t h . Af t e r l e a v i n g o v e r n i g h t , t he aglycone thus 
s e p a r a t e d out was f i l t e r e d , w a s h e d with water and d r i e d over 
anhydrous sodium s u l p h a t e . I t was c r y s t a l l i s e d from methanol as 
pa l e yel low need les (78 mg), m . p . 2 1 4 - 1 6 ° . 
Ana l . Ca l cd . for Cj^ ^Hj^ ^O^ : C, 6 4 . 9 6 ; H, 4 . 4 5 
Found : C, 6 4 . 8 4 ; H, 4.39j< 
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MeOH 275, 331 . 
+AICI3/HCI 270sh, 290, 350, 405sh 
+NaOAc 293 , 382 
+NaOMe 277, 294sh, 380 
A c e t y l a t i o n of the aglycone 
The aglycone (30 mg), p y r i d i n e ( 0 , 5 ml) and a c e t i c anhydr ide 
(1 ml) was hea ted on a water ba th for about 2 h o u r s . Af t e r usua l 
work up , t he product was c r y s t a l l i s e d from e t h a n o l as c o l o u r l e s s 
need les (16 mg), m,p .110-12 . 
Ana l . C a l c d . for C23^ Hj^ gOg : C, 6 3 . 3 2 ; H, 4 .52 
Found : C, 6 3 . 3 7 ; H, 4.64>< 
•"•H-NMR (CDCl^): Values on d -Sca le 
7o01 ( IH , s , H-8) ; 6 .50 ( IH , s , H-3) ; 6 .85 (2H, d, J=9 Hz, 
H - 3 ' , 5 ' ) ; 7 ,60 (2H, d, J=9 Hz, H - 2 ' , 6 ' ) ; 3 .88 (3H, s , -OCH3); 
3 .99 (3H, s , OCH3); 2o41 (3H, s , OAc-7); 2o52 (3H, s , OAc-5). 
Me thy l a t i on of the ag lycone 
The aglycone (50 mg) was r e f l u x e d in d r y ace tone (50 ml) wi th 
d imethyl s u l p h a t e ( 0 . 2 5 ml) and anhydrous potass ium ca rbona te 
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(2 gms) for 72 h o u r s , t i l l i t d id no t g ive any co lour wi th f e r r i c 
c h l o r i d e . Af te r u sua l work up the s o l i d o b t a i n e d was c r y s t a l l i s e d 
from methanol as cream coloured n e e d l e s (35 mg), m.p . 161-63*^. 
•"•H-Nm (CDCI3): Values on d -Sca le 
6 .70 ( IH , s , H-8 ) ; 6 .90 (2H, d, J=9 Hz, H - 3 » , 5 ' ) ; 7 .70 (2H, d, 
J=9 Hz, H - 2 ' , 6 ' ) ; 3 .80 (3H, s , OCH3); 3 .85 (3H, s , OCH3); 3.90 
(6H, s , OCH3); 6 .45 ( IH , s , H - 3 ) . 
I d e n t i f i c a t i o n of s u g a r s 
The n e u t r a l aqueous h y d r o l y s a t e on paper chromatographic examina-
t i o n w i th a u t h e n t i c suga r s showed the p resence of g lucose and 
rhamnose as the sugar m o i e t i e s . 
MF-IV 
The f r a c t i o n MF-IV was c r y s t a l l i s e d from e t h a n o l as yel low s i l k y 
n e e d l e s , m ,p .196-98° . 
Ana l . Ca lcd . for C2-J^H2QOJ^2 • ^» 5 4 . 3 1 ; H, . 4 . 3 1 
Found : C, 5 4 . 4 4 ; H, 4.39>< 
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Acetylation of MF-IV 
The glycoside, MF-IV (35 mg) was acetylated with acetic anhydride 
(1 ml) and pyridine (0.5 ml) by heating over a water bath for two 
hours. On usual work up, it gave colourless needles (15 mg), 
m,p.141-42°. 
•^ H-NMR (CDCI3): Values on d-Scale 
6.74 (IH, d, J=2.5 Hz, H-6); 7.21 (IH, d, J=2.5 Hz, H-8); 7o74 
(2H, s, H-2',6«); 5.60 (IH, d, J=2 Hz, H-l"); 3.62-4.01 (lH,m); 
4.50-5.40 (3H, m); 0.91 (3H, d, J=6 Hz, rhamnosyl-CH3); 1.97-
2.15 (9H, s, 3xOAc)j 2.28-2.48 (15H, s, 5xOAc)o 
Hydrolysis of MF-IV 
An alcoholic solution of MF-IV (50 mg) was heated with 125 ml of 
8'/. aqueous hydrochloric acid on a water bath. The heating was 
continued for 3 hours to ensure complete hydrolysis. The yellow 
solid, thus separated out was filtered, washed with water and 
dried. It was crystallised from methanol as yellow needles 
(30 mg), m.p,355-56°. 
Anal. Calcd. for C^^HJ^QOS * ^* 56.60; H, 3.14 
Found : C, 56.69; H, 3.20/ 
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Acetylat ion of the aglycone 
The aglycone (15 mg) was ace ty la ted with kc^/Vy and worked up 
as described e a r l i e r . The so l id on c r y s t a l l i z a t i o n from ethanol 
gave co lour less needles , m.p.217-19°. 
Anal, Calcd. for C2QH3Q0J^2 • ^» 51,95; H, 6.49 
Found : C, 51.99; H, 6.54?^ 
I d e n t i f i c a t i o n of sugar 
The neu t r a l aqueous hydrolysate on examination by the method 
described e a r l i e r showed the presence of only rhamnose. 
Location of sugar pos i t ion 
MF-IV (40 mg) was permethylated by Hakomoris method as described 
e a r l i e r . The methylated product (m,p.136-38°) on hydrolysis with 
HOAC-HCI-H2O (7:3:10) gave m y r i c e t i n 5 , 7 , 3 ' , 4 ' , 5 ' - p e n t a m e t h y l 
e t h e r , m,p.224-26° and 2,3,4-tr i -O-methyl-L-rhamnose. 
UV data of myricetinpentamethyl e t h e r : \ nm 
MeOH 
+AICI3 
+AICI3/HCI 
+NaOAc 
+NaOAc/H3B03 
256, 
260, 
260, 
257, 
257, 
315, 355 
410 
412 
355 
302, 357 
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Acetyla t ion of myricet in pentamethyl e ther 
The p a r t i a l methyl e ther was ace ty la ted with kcJ:)/Vy by heat ing 
over a water bath for 2 hours. Work up in the usual manner gave 
a monoacetyl d e r i v a t i v e , m.p.195-96°, 
Est imation of sugar 
The r a t i o of aglycone to the glycoside was found to be 65,7j< and 
t h i s r a t i o indicated the presence of one mole of sugar oer mole 
of aglycone. 
Extraction of the leaves of Manihot utillissima (Euphorbiaceae) 
Well dried and coarsely powdered leaves (2 Kg) of Manihot 
utillissima procured from Jawahar Park, Department of Horti-
culture, Aligarh were completely exhausted (four times) with 
petrol (40-60°) and benzene. The petrol, benzene exhausted 
leaves were refluxed with ethyl alcohol till the extract was 
almost colourless. The combined alcoholic extracts were concen-
trated first at atmospheric pressure and then under reduced 
pressure over a water bath, A dark brown viscous mass was lift 
behind. It was dissolved in methanol (100 ml) and precipitated 
by adding benzene. The precipitate was filtered and redissolved 
in methanol. The process of precipitation was repeated three 
times. An amorphous brown solid was obtained. 
Separation of flavonoidic mixture preparative layer chromato-
graphy 
The complexity of the flavonoid mixture, obtained after prelimi-
nary purification was examined by TLC using the following two 
solvent systems: 
(a ) Chloroform-methanol -water (CMW, 3 5 : 1 3 , 5 : 1 . 8 ) 
(b) Benzene -pyr id ine - fo rmic ac id (BPF , 3 6 : 9 : 5 ) 
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In solvent system (a), the flavonoid mixture showed 
five compact spots in UV light. They were labelled as MUI, MUII, 
MUIII, MUIV and MUV. 
However only three spots were visible in solvent 
system (b), hence CMW system was choosen for quantitative 
separation. 
The above mixture (14,5 gms) was dissolved in methanol 
and separated by PLC over silica gel plates, using solvent system 
(a) as the developing solvent. The different zones developed on 
the plates were removed by the help of a spatula. After usual 
work up, in each case yellow solids were obtained, 
MUIV 
The s i l i c a ge l of band MUIV was e l u t e d wi th methano l . Af te r 
usua l work up, a yel low s o l i d was o b t a i n e d (350 mg). I t was 
c r y s t a l l i s e d from EtOAc-MeOH as pa l e yel low n e e d l e s , m.p,176-78° 
(MeOH): 259, 300, 351 nm. 
max 
Ana l . Ca l cd . for C2J^H2QOJ^J_: C , 5 6 , 2 5 ; H, 4 .46 
Found : C, 5 6 , 3 4 ; H, 4.57;^ 
A c e t y l a t i o n of MUIV 
The g lycos ide (25 mg) a c e t i c anhydr ide ( 0 . 5 ml) and p y r i d i n e 
( 0 . 5 ml) were hea ted on a water ba th for 3 h o u r s . The r e a c t i o n 
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mixture was cooled and poured on to crushed i c e . The separated 
so l id was f i l t e r e d , washed with water and d r i ed . On c r y s t a l l i s a -
t ion with d i l u t e ethanol i t gave co lour less needles , m.p.l80--82 , 
Deacetylat ion 
The glycoside ace ta te (15 mg) was dissolved in O.IN sodium 
methoxide (5 ml) and kept a t 0* .^ After 24 hours, i t was neutral-
ised with d i l u t e HCl, The p r e c i p i t a t e d so l id was f i l t e r e d and 
d r ied . On c r y s t a l l i s a t i o n from methanol i t gave l i g h t brown 
needles , m,p.176-78°. 
Acid hydrolysis of MUIV 
MUIV (50 mg) in MeOH was heated with 6>< aqueous HCl for 3 hours 
over a water bath . The cooled so lu t ion was ex t rac ted v;ith e thy l 
a c e t a t e . Evaporation of the e thy l ace ta te layer gave a yellow 
so l id (31 gm), m.p.276-78 . 
Anal. Calcd. for Cj^ ^Hj^ 206* ^f 62.50; H, 4.17 
Found : C, 62.62; H, 4.22>< 
^ d^t^^Amax nm 
MeOH 253sh, 269, 290sh, 366 
+AICI3 259sh, 274, 350, 422 
+AICIVHCI 258, 274 , 349, 424 
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+NaOAc 272, 308, 380 
+NaOAc/H2B03 267, 300sh, 369 
+NaOMe 280, 315, 419 
Acetyla t ion 
The aglycone (15 mg) was ace ty la ted with ace t i c anhydride (0 .5 ml) 
and pyr idine (0 ,5 ml) and Worked up as usua l . I t was c r y s t a l l i s e d 
from CHClo-MeOH as co lour less needles , m,p.180-82°. 
Micro degradation of the aglycone 
The aglycone (0.25 mg), few drops of water and potassium hydroxide 
(50 mg) were kept a t 250° for 3 minutes. The i n i t i a l dark orange 
colour when disappeared, the reac t ion mixture was cooled, d i lu ted 
with water , a c id i f i ed and ex t rac ted with e ther (0 .5 ml) twice. 
The ether e x t r a c t was run on paper chromatograms employing ascend-
ing technique and using n-bu tanol -ace t ic acid-water (60 :10:20) . 
The chromatograms were dr ied a t room temperature . The examination 
of fragments revealed two spots by spraying with b i s -d i azo t i z ed 
benzidine, ind i s t ingu i shab le from those of authent ic samples of 
phloroglucinol and p-hydroxy benzoic ac id , R^: (phenol) 0 .69 ; 
(ac id) 0 .87 . 
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Chromatographic i d e n t i f i c a t i o n of sugars 
The f i l t r a t e from which the aglycone was removed was concentrated 
in vacuum over KOH p e l l e t s . The concentra t ion was continued t i l l 
the syrup was neut ra l to litmus paper. The sugar was i den t i f i ed 
as glucose in two solvent systems, n -bu tano l -ace t ic acid-water 
(4 :1 :5) and n-butanol-water-ethanol (60:28o5:16,5) using authen-
t i c sugars as checks. Aniline hydrogen phtha la te and p -an i s id ine 
phosphate so lu t ions were used as spray r e a g e n t s . 
Location of the sugar pos i t i on in the glycoside 
A suspension of f ine ly powdered glycoside (35 mg) in anhydrous 
acetone (15 ml) was ref luxed with an excess of dimethyl sulphate 
(0,4 ml) and igni ted potassium carbonate (0 .5 gm). The mixture 
was f i l t e r e d and the residue was washed with hot acetone. After 
d i s t i l l i n g off the solvent from the f i l t r a t e a reddish brown o i l y 
res idue was l e f t behind. The excess of dimethyl sulphate was 
removed by washing the methylated product several times with 
petroleum e t h e r . A l i g h t brown so l id was obtained, which could 
not be c r y s t a l l i s e d . I t was d i r e c t l y hydrolysed by re f lux ing with 
1'/. aqueous sulphuric acid for two hours and the r eac t ion mixture 
was cooled on an ice bath when a straw coloured so l id separated 
ou t . I t was f i l t e r e d washed and d r i ed . On several c r y s t a l l i s a -
t ions from ethanol i t gave straw coloured needles , m.p.149-50 . 
A mixture of t h i s e ther with 3-hydroxy-4' ,5,7-tr imethoxyflavone 
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(kaenipferol-4' , 5 ,7 - t r ime thy l e ther ) showed no depression in 
meltino po in t . 
Anal. Calcd. for C^QU^^O^: C , 65 .85; H, 4.87 
Found : C, 65.52; H, 4.80 
Estimation of sugar 
The es t imat ion of sugar by usual method gave the r a t i o of the 
aglycone to the glycoside as 65.4;^ and th i s r a t i o i nd i ca t e s the 
presence of one mole of sugar per mole of aglycone. The quan t i -
t a t i ve es t imat ion of sugar by Somogyis copper micro method gave 
the value (0.46 ml) which corresponds to 1 mole of sugar per 
mole of aglycone. 
MUV 
The s i l i c a gel of the band MUV was e lu t ed as above with methanol. 
Evaporation of the solvent l e f t a so l id (450 mg) which on several 
c r y s t a l l i s a t i o n s from methanol gave yellow microscopic needles , 
m.p.216-18°. 
^ ^^^^-^max nm 
MeOH 
+AICI2 
+Na0Ac 
+Na0Me 
258, 270sh, 302sh, 
278, 305sh, 335 
276» 330 
272, 327, 409 
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Anal. Calcd. for C2J^H2QOJL2O2H20: C , 5 0 . 4 0 ; H , 4.00 
Found : C, 49.97;H, 3.92>< 
Hydrolysis of MUV and i d e n t i f i c a t i o n of sugar 
The g lycos ide , MUV (100 mg) was hydrolysed by heating with 50 ml 
of 2N hydrochloric ac id , on a water bath for 3 hours. After usual 
work the hydrolysed products were i d e n t i f i e d as querce t in 
(m.m.p.315°) and rhamnose [pc with au thent ic sugar, R^ 0 .33 , BAW 
( 4 : 1 : 5 ) ] . 
Permethylation of the glycoside followed by hydrolysis 
MUV (60 mg) was permethylated by Hakomoris method. Hydrolysis 
with K i l i a n i mixture (HOAC-HCI-H2O, 7:3:10) gave que rce t in -
5 , 7 , 3 ' , 4 ' - t e t r a m e t h y l e ther and a methylated suoar i d e n t i f i e d as 
2 ,3 ,4 ,6- te t ra-O-methyl-D-glucose [R^O.64 , TLC ( S i - g e l ) , to luene-
met ha no 1, 4 : 1 ] . 
Quercetin 5 , 7 , 3 ' , 4 ' - t e t r a m e t h y l e ther 
I t was c r y s t a l l i s e d from CHClo-MeOH as l i g h t yellow needles , 
m.p.193-94°, 
163 
UV d a t a : x ^ nm 
MeOH 
+AICI3 
+AICI3/HCI 
+NaOAc 
+NaOAc/H3B03 
251, 
260, 
258, 
250, 
253, 
359 
424 
415 
362 
362 
Estimation of sugar 
Estimation of sugar by usual method showed the presence of 
1 mole of sugar per mole of aglycone, 
MUIV was therefore i d e n t i f i e d as quercet in 3-glucoside 
mfit inr^RiiPHV 
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SORBIFOLIN 6-GALACTOSIDE FROM GARCINIA ANDAMANICA 
M. SARWAR A L A M , M . A . Q A S I M , M O H D . K A M I L and M. ILYAS 
Department of Chemistry, Aligarh Muslim University, Aligarh 202001, India 
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Key Word Index—Garcima andanumica; Guttifereae; sorbifolin 6-galactoside; scutellarein 7-diglu(»>side. 
Abstract—A new flavone glycoside, sorbifolin 6-galactoside, has been isolated from the leaves of Garcinia andamanica 
along with the known scutellarein 7-diglucoside. Their structures were established using spectroscopic and chemical 
evidence. 
INTRODUCTION 
Garcinia, a genus consisting of 180 species, 30 of which are 
found in India, possesses many medicinal properties [1 ] . 
Since no work seems to have been done on the flavonoid 
constituents of Garcinia andamanica King, the present 
work was undertaken. 
mole of aglycone [S] . The identity of the sugar was 
confirmed as galactose by co-paper chromatography with 
an authentic sample. 
Scutellarein 7-diglucoside was identified by mp, mmp, 
co<hromatography and comparison of U V a n d ' H N M R 
spectra with an authentic sample [6 ] . 
RESULTS AND DISCUSSION 
Compound 1 on hydrolysis with 10% HCI gave an 
aglycone, sorbifolin (2) mp 290-292°, which showed A , ^ 
at 253,308 nm. A yellow colour with Wilson's boric acid 
regent [3 ] and maxima at 269 and 333 nm in the UV 
spectrum indicated it to be a flavone glycoside. It gave a 
brownish green colour with F e C j and displayed strong 
IR bands at 3400 cm"»(OH) and 1700 cm" • {C=0). The 
absence of shifts with sodium acetate and sodium 
acetate/boric acid ruled out the possibility of a free 
hydroxyl group at the 7-position and an 0-dihydroxyl 
system, respectively. A free 5-hydroxyl was evidenced by a 
bithochromic shift of 15 nm with A I Q j . 
The ' H N M R of the acetate, mp 111-112°, showed a 
sharp singlet at 66.78, indicating the presence of a C-3 
proton of the y-pyrone nucleus. One aromatic methoxyl 
group was observed through a singlet at ^3.99. The 
remaining singlet at 66.48 was assigned to an aromatic 
proton shielded by two ortho and one para oxygens and 
was found to arise from the C-8 proton of 5,6,7-tri-
oxygenated flavone. The 'H NMR showed two aromatic 
acetoxyls at 62.46 (3H) and 62.27 (3H) and four alcoholic 
acetoxyls at 61.99 (9H, s, 3 x OAc), 61.73 (3H, s, OAc) 
indicating the presence of glucose or galactose. The 
aromatic region also contains multiplets of four other 
protons which were assigned to hydrogens of ring B and 
since the doublets at 67.78 (J = 9 Hz) and 67.15 (J 
= 9 Hz) correspond to an AjBj pattern, they were 
assigned to 2',6' and 3'.5' protons, respectively. The 
position of the sugar was confirmed by hydrolysis of the 
methylated glycoside. The partial methyl ether thus 
obtained was characterized by mp. mmp with an authentic 
sample [4 ] ( m p 2 2 r ) as 6-hydroxy 4',5,7-trimethoxy 
flavone. The formation of this methyl ether proved the 
attachment of the sugar residue at the 6-position. The 
quantitative estimation of sugar by the Somogyis copper 
micro method showed the presence of I mole of sugar per 
EXPERIMENTAL 
Mps were uncorr. 'H NMR spectra were recorded on a Varian 
A-60D instrument using TMS as internal standard and chemical 
shifts are reported on a 6 (ppm) scale. Oiromatography was 
performed using silica gel (BDH). 
halation procedures. Air dried leaves of G. andamanica (pro-
cured from Andamans) were refluxed with MeOH. The meth-
anolic concentrate was successively treated with petrol (60-80°), 
C«H« and CHCI]. The brown residue was further purified by CC 
over silica gel. Elution with EtOAc afforded a mixture of two 
compounds which was subjected to prep. TLC (silica gel) to give 
sorbifolin 6-galactoside (IX mp > 300° (d)along with scutellarein 
7-diglucoside. 
Acetylation of 1. I (35 mg) was treated with Ac-fl (3 ml) and 
dry pyridine (1.5 ml) at 100° for 3 hr. Work-up in the usual way 
afforded a hexaacetate derivative (25 mg) as colourless needles, 
mp 111-112°. 'H NMR (CIXIj) 66.48 (!H, s, H-8); 6.78 (IH, s, 
H-3); 7.15 (2H, d. y = 9 Hz, H-3'. 5'); 7.78 (2H, d,J = 9Hz, H-2', 
6); 3.99 (3H, s, OMe-7); 2.46,2.27 (3H each, s. OAc-4',5); 1.99 (9H, 
s, 3 X OAc); 1.73 (3H. s, OAc). 
MeO. 
OH 0 
1 R = Galactose 
2 R = H 
2900 
Short Reports 29()1 
Hydro/ysiso/1.Hydrolysism 10%HClat 1(X)°for2 hryielded 
sorbifolin (2) mp 290-292°, UVxJJ.'f" nm 253, 308, AlClj 263, 
i:^iini. NuOAc 254. VW nm Aidalc (Ai/) pyrulinc 24 hr) 
colourless needless, mp 226-228 Calc lor CJJHKO,, C'61 95, 
H4 26 Found; C62 03, H4 30"., Methylation of I ga\c a 
methyl ether (dimethyl sulphate, McjCO and KjCOj, 24 hr) 
colourless needles, mp 187-189 Calc. lor C„H„0», C6666, 
H 5 26 Found; C 66 61, H 5 23 °/„ 
Identification of sugar The sugar fraction irom acid 
hydrolysis of 1 was neutralized in vacuum over NaOH and 
chromatographed on Whatman No 1 paper using 
B-BuOH-HOAo-HjO (4:1.5) and n-BuOH-EtOH-HjO 
(12 3 3:57) Aniline hydrogen phthalate was used as a spraying 
reagent Galactose was identified by comparison with an authen-
tic sample. 
Scutellarein 1-diglucoside was found identical in all respects to 
an authentic sample [6] 
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Key Word Index .^ rnicu, subgenus Chamisstmis; Compositae, fluvonoids; chcmotaxonomy. 
Abstract—Twenty-eight flavonoid aglycones have been identified from Arnica chamissoms. A longijolia. 
A amplexicaulis. A mollis, and A. parryi of the subgenus Chamissoms of the genus Arnica. The flavonotd pattern was 
largely homogeneous Only A. mollis is an exception by the occurrence of 7-methylation. 
INTRODUCTION 
The genus Arnuu L. is divided by Maguire [1] into five 
siiligcncia JIKI consists ol (o .12 .species. nu)sl ol which are 
contined to western North America. As part of a chemo-
systetnatic study of Arnica we now report on the flavone 
aglycones in the flowers of five of the seven species of the 
subgenus Chamissonis Maguire. Up to now little was 
known about the flavonoids of Arnica [2-11], Only 
subgenus Austromontanu has been recently intensively 
examined [12]. 
RFSUI.IS AM) DISC IIS.SI()N 
Twenty-eight different compounds were isolated and 
identified by UV, MS and 'HNMR including flavones, 
flavonols, flavanones and their methyl ethers, some of 
them with 6-methylation. 
Section Euchamissimis consists of only one species. 
Arnica chamissonis, which is one of ihe most widely 
distributed species of the genus, Maguire diflerentiates 
three subspecies: genuina, foliosa and incana [1] 
According to the presently accepted nomenclature of 
llullcn subsp. imana is now .i variety of A foliosa (sec 
Table 1) [13] and according to Maguire subsp. ihami-
ssonis represents the stock of subgenus Chamissoms [1]. 
Our chemical examination showed that the flavonoid 
pattern in section Euchamissonis is relatively homoge-
neous (see Table 1). Besides the ubiquitous com-
pounds 1-4 and the frequently found 5-9,11 6-metboxy-
flavones and -flavonols (11-21), which are typical for 
plants of the Compositae [14] were isolated. However, 
quercetin 3',4'-dimethyl ether (10) and 6-methoxykaemp-
ferol 4'-methyl ether (17)are recorded for the first time in 
the Compositae and patuletin 4'-methyl ether (20) for the 
second time in nature [15]. Patuletin 3',4'-dimethyl ether 
(21) is a new natural product [11]. 
Compared with A. chamissonis the number of flavo-
noids in A. longifolia, the sole species of section 
tulonyijolia, is reduced and compounds with 4'-inclhy-
PKYTO ii 12-N 
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A BIFLAVONE FROM OCHNA PUMILA 
MOHAMMED KAMIL,* N . A. KHAN, M . SARWAR ALAM and M. ILYAS 
Dcparlment of Chemistry. Allgarh Muslim University, Aligarh 202001, India 
{RfiCWcJ 10 June 1986) 
Key Word Index Oihna pumila, Ochnaccae; 7"-0-melhyl lelrahydroamcntoflavone; 7"-0-inethyl ochnaflavone: 
ochnatlavonc; tetrahydroainentoltavonc. 
Abstract 7"-6>-Mcthyl tetrahydroanieiitollavone, together with 7"-6'-iiicthyl ochnaflavone, ochnallavone and tctra-
hydroamenloflavone, has been isolated from the leaves ofOchna pumila. The isolation of tetrahydroamentoflavone and 
7"-0-iuclhyl tctrahydroanientollavoiic IVoiii U. pumilu constittilcs the first report of their occtirrencc as a now series of 
billavanones. 
INTRODUCTION 
Ochnaflavone and its mono- and dimethyl ethers have 
been reported from the leaves of Ochna squarrosa L. 
whereas only ochnaflavone has been reported from 
0. utropurpurea DC. Ochnaflavone thus appeared to be 
the characteristic biflavone of the genus Ochna and a 
useful taxonomic marker. To examine further the latter 
proposition, another species of the genus, O. pumila, was 
chemically examined for its flavonoid constituents. 
0. pumila, commonly known as 'champa baha', is 
reported to possess many medicinal properties [1-3]. The 
root of the plant is used as an antidote to snake bites; its 
deccKlion is given for menstrual complaints and for 
consumption and asthma. It is also reported to be used in 
epilepsy by Mundas. The leaves are'said to be used as a 
'poultice' for the treatment of lumbago and ulcers. It is 
also alleged to have antitubercular activities. 
RKSULTS AND DISCUSSION 
[he mixture ol billavoiu)ids obtained on column 
chromatography of the acetone extract of dried leaves of 
0. pumila was separated by preparative TLC into four 
fractions: 1, 2, 3 and 4 in order of increasing Rj. The 
components of fractions 1 and 2 were characterized as 
ochnallavone and 7"-(>-nictliyl (K'hnallavoiie in our pre-
vious work [4]. 
Fraction 3 gave a positive flavonoid colour test with 
zinc-hydrochloric acid. Complete methylation with di-
methyl sulphate indicated a mixture of the peniamethyl 
ether of ochnaflavone (minor) and the methyl ether of a 
biflavonoid (major) which was different from the methyl 
ethers of known biflavones. Although the shade of the 
methyl ether of this biflavonid seemed to be identical with 
that of the pentamethyl ether of ochnaflavone or hinoki-
flavone under UV light, its Rf value (0.48) was higher than 
that of ochnaflavone .-entamethyl ether (Rj^ 0.44) and 
lower than that of hinokiflavone pentamethyl ether (Rf 
0.52). Fraction 3 being a mixture was therefore subjected 
to CCD separation (pH 9.5). After 225 transfers, it yielded 
only one component, the 'HNMR spectrum of the 
acetate of which showed the presence of six acetoxy 
groups and a poorly developed peak at 54.5 characteristic 
of biflavanones. The compound present in fraction 3 was 
therefore expected to be a hexahydroxybiflavanone. It was 
dehydrogenated by Ij-DMSO/HjSO* reagent [5]. The 
dehydrogenation product on methylation and TLC exam-
ination was found to be the hexamethyl ether of amento-
llavone. It was confirmed as 5,7,4',5",7",4"'-hexahydroxy-
(3',8")biflavone by comparing the physical data of its 
acetate and methyl ether derivatives with those of authen-
tic samples. The major component of fraction 3 was 
therefore confirmed as 5,7,4',5",7",4"'-hexahydroxy-
2,3,2",3''-lctrahydroamentoflavone [6]. 
Fraction 4, on complete methylation and TLC exam-
ination, was determined to be a mixture of the methyl 
ether of the biflavonoid in fraction 3 and ochnaflavone 
pentamethyl ether. HPLC gave two components, the first 
of which could not be investigated further due to its low 
yield. The ' H NMR spectrum of the acetate of the second 
component (1) showed the presence of five acetoxyls and 
one methoxyl group. A multiplet at <i3.20^3.01 for two H-
3 protons and two H-3" protons together with a double 
doublet at (55.45 for H-2 and H-2" protons indicated a 
tetrahydrobillavanone structure for I. A multiplet at 
(•) 7.96-7.83 for H-2',6' protons supported the above 
observation. The 'HNMR spectrum showed ABX and 
A2B2 systems associated with rings IB and IIB substituted 
at positions C-3',C-4' and C-4'", respectively. 'HNMR 
OH o 
1171 
1172 M KAMIL et al 
Table 1 'H NMRdataorthepentaaceuteofcompound l.hexahydroxytetrahydroamentoflavone.andT-O-methyl-and? -0-methyl 
amenloflavone pentaacetatc (100 MHz, CDClj, TMS as internal standard) 
II 
s 
6 
6 
6 
S 
: ,6 
» 5 
11 
1 t 
7 4-Ac 
7 4 Al 
•• A> 
1 Atelate 
6 6 8 (</, IH) 
6 30W, IH) 
6 7-! (j, IH) 
7 9(>-7 8 3 ( m , 2 H ) 
7 20W. IH) 
7 66W.2H) 
7 03 W.2H) 
3 20-3 01 lm,4H) 
545 {dd, 2H} 
2 86. 2 82 (V, 6H) 
( ly i ) , ' 3X1 (s, 3Heaih) 
>KH ."Al |\ dill 
Hexahydroxylctra 
hydroamentoflavone 
592(s, IH) 
5 92(s, IH) 
608 (s, IH) 
7 3a7 15(m,2H) 
6 85 W, IH) 
7 03 W,2H) 
6 71 W,2H) 
3 55- 2 60 (m, 4H) 
5H(dd,2H) 
- 8 1 t o 9 0 t (m,4H) 
/H.^ n i t (v .'III 
7 0-Methyl 
amcntoflavone 
pentaacetale 
6 78(d, IH) 
698(d, IH) 
700 (s, IH) 
8 04 (</, IH) 
7 91 ((/, IH) 
7 52 W, IH) 
7 48 W,2H) 
7 94 W,2H) 
6 64(i,2H) 
(3 62),*205(i,3Heach) 
3 10, 2 15 (s,3H each) 
?47 2 SI (N.ftjl) 
7"-0-Methyl 
amenloflavone 
pentaacetale 
7 22 W, IH) 
682 W.I H) 
6 75te IH) 
7 98 {q, 2H) 
744 W, IH) 
7 50 (d, 2H) 
7 04 {d, 2H) 
6 64(s,2H) 
2 23, 205(s,6H) 
(3 91),' 2 l5( i ,3Heach) 
2 25. 2 52 <v 611) 
* I he number in parentheses indicates the chemical shifts of methoxy protons 
t These values are thechemical shifts of hydroxy protons when the spectrum was run in DMSO-Jk using TMS as internal standard al 
SO MHz 
Table 2 Chemical shift scale of methoxy and acetoxy protons of 
compounds 
-acetate and related 
Assigned positions in biflavone nucleus 
Compound 
I-Acetate 
Podocarpus flavone-A pentaacetale 
Biolobetin acetate 
Scquoiatlavone pentaacctdle 
7 -0-Methyl amenloflavone pentaacetale 
4 
2 82 
2 10 
(3 72) 
205 
205 
4 
2 83 
(3 75) 
2 15 
2 15 
2 15 
5 
2 88 
244 
247 
2 47 
2 25 
5" 
290 
249 
251 
251 
2 52 
7 
2 86 
2 32 
2 33 
(3 62) 
2 23 
7 
(391) 
206 
2 10 
2 10 
(3 91) 
The numbers in parentheses are the chemical shifts of methoxy protons 
values lor various protons of the acetate of 1 were also 
iiUiiiiiil will) iliosc ol hcx-ihydroxylclrahydroanienlo-
lluuiii. I Kililc l)su(>poiliiig(l)cpioposcJ Miuctuics Ihc 
position o( the methoxy groups at C-7" was confirmed by 
comparison of the ' H NMR data of 1-acctate with 7-0-
melhyl amentoflavone pentaacetale, 7"-0-methyl amen-
ii>tlavi)nc pontaatelaie (Table I) and other related com-
jHUnuls ( l . ihlc2) Piolon MgtiaK lor U-5'.H-1",5" H-
: 6 and H-6 at <>7 20, 7 03, 7 56 and 6 73 were 
comparable to those of 7"-0-methyi amenloflavone 
pentadcetate (<W 44, 7 04, 7 50 and 6 75) rather than of 7-
0-tnelhy\ amenloflavone pentaacetale Moreovei, the 
mcihoxy group al ^391 was compaiabtc to 7"-0-me\hyl 
amenloflavone pentaacetale (()3 62), 4'"-0-melhyl 
amenloflavone pentaacetale (^3 75) or 4"-0-methyl 
amenloflavone pentaacetale (^3 72) 
Thus compound 1 was assigned the structure 
^74 "^  4 pcnlahydroxy 7 -O-mclhyl-2.3.2 3 -telra-
ludroamcnlotlavone This constitutes the hrsi report ol 
the isolation and natural occurrence of compound 1 
EXPERIMENTAL 
Mps uncorr analytical and prep TLC silica gel (BDH), silica 
gel G (Sthal. Merck) or silica gel NCL (Poona) using 
CftH^ C5H,N-HCOOH(36 9 5)as solvent,'H NMR 60 MHz 
and l(K) MH/ with TMS as internal standard, MS 70 eV All 
reagents used were ol Analar grade 
Extraction of plant material The leaves of 0 purmta (5 kg) 
obtained from the Sal forest of Bhikampur (U P) and authenti-
cated by FRI DON, wete dried al room temp, crushed and 
extracted several times with McjCO in a Soxhict apparatus The 
combmcd Mc^CO extracts were concentrated under red prcs 
and the concentrate was extracted successively with petrol 
(60-80") and CsH,, to remove non-flavonoid and resinous 
materials The bUckish gummy mass was refluxed with ElOAc 
for 8 hr and filtered The filtrate was evaporated to dryness under 
red prcs to give a brown residue (30 gm) which responded to the 
usual colour tests for flavonoids 
CC The crude flavonoid mixture (30 g) was dissolved in 
MeOH (30 ml) and adsorbed onto silica gel (25 g) The excess 
solvent was allowed to evaporate and the dry residue added to a 
column of silica gel (250 g, 200 x 0 5 cm) prepared in petrol (bp 
40^60 ) The column was eluted successively with petrol (40 60°), 
CftHft, EtOAc and Me^CO TLC indicated the presence of four 
components 
Physical properties of 1 Crystallized from MeOH as hghl 
yellow needles, mp 154°, R^  057 
Ac etylation of I I (25 mg) was dissolved in a mixture of AcjO 
(0 5 ml)and dry C5H5 (0 5 ml)and kept at room temp overnight 
A billavono Irom Ochna pumila 117^ 
Usual work-up allordcd 20 mg ol a (.rude atclylaUd iiialcnal 
which was fractionated to give l-acetate MS m/r 651 [M]* , 
'H NMR see Table I Demethylation of I gave 5 7,4.5 ,7',4-
hexahydroxy-2,3,2",3"-tetrahydrodmentoflavone Light tan 
powder (4 g), mp 234 238 ,Rj 019, UV -i JJjf" nm 330 (sh), 285, 
22X(sh),IRi|^,'tm ' 34(X), 1605, 1445, HIO, 1215. 1I4K. 1078. 
820,'HNMR(DMSO-</J <>3 46^  2 70(4H,m, H r l H^-l ),545 
(2H. (Id. H-2. H-2"), 5 92 (2H, J H-6, H-6"), 6 08 (1H, J, H-8). 6 71 
l2H, d, H-S", H-S"), 6 85 (1H, </, H-5 ), 7 23 (2H, d. H-2 , H-6 ), 
7 30 7 15(2H,m,H-2'. H-6) , -8 1 to -f9 0 (4H,m, Hr7.4', Hj-
7.4 ). - 7 82. - 7 73(2H.scach.OH 5.0H-5 ) MSm/r(rcl int) 
542 [ M ] ' CjoHjjO,,, (10), 524 (14), 404 () 1), 189 (H), 378 (9), 
312 (12), 311 (10), 270 (11), 253 (II). 252 (24). 230 (10(. 226 (37). 
213 (17). 186 (13), 179 (22), 160 (21), 153 (54), 152 (23), 147 (43), 
132 (23), 126 (100), 120 (66), 119 (31), 94 (38), 91 (58), 85 (35), 78 
(III 77 (M) 69 (7M. 65 (19). 5K (76). 57 (•>2) 
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4'-HYDROXYWOGONIN 7-NEOHESPERIDOSlDE FROM GARCINIA 
ANDAMANICA 
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{Revised received 24 November 1986) 
Key Wor4 Index—Gorcinia andomanica., Guttiferae; 4'-hydro;iywogomn 7-neohesperidoside. 
Abstract—A new flavone glycoside 4'-hydroxywogonin 7-neohesperidoside has been characterized from leaves of 
Garcinia andomanica by chemical and spectral studies. 
INTRODUCTION 
In a recent communication [1] we reported a new flavone 
glycoside, Sorbifolin 6-galactoside from the methanolic 
extract of the leaves of Garcinia andomanica King. In the 
present paper we report the isolation a'nd characterization 
of another new glycoside (I) from the same extract. 
RESULT AND DISCUSSION 
The new flavone glycoside (1) analysed for C2gH)20|s 
responded to the Shinoda test [2], gave a ferric reaction 
and positive Molisch test. The UV spectrum showed 
absorption maxima at 272, 330 nm and the IR spectrum 
displayed a strong band at 3350 cm (OH) and 1640 cm 
{C=0). Hydrolysis with 7% aq. HjSO* yielded glucose, 
rhamnose and an aglycone (la), which gave a shift of 
+12 nm with NaOAc (absent in glycoside) thus showing 
that a sugar is linked to the 7-position of the aglycone. 
This is further supported by the fact that the aglycone but 
not the glycoside gave a positive colour test specific for 
S,7-dihydroxyl system with the vanillin-hydrochloric acid 
reagent [3]. The aglycone was characterized as 4'-
hydroxywogonin by spectral and chromatographic com-
parison with an authentic sample [4]. 
The glycoside (I) formed a crystaHine octaacetate (lb). 
The ' H NMR of lb indicated it to be a rhamnoglucoside 
as it showed two aromatic acetoxyls at ^2.31 (3H) and 
^2.48 (3H) and six alcoholic acetoxyls at 52.05 (15H, s. 
OAc) and 51.78 (3H. s, OAc). The positions of the H-1 
protons of the rhamnosyl 54.68 {d) and glucosyl 55.12 {d) 
moieties and of the rhamnosyl methyl 51.20 (<0 along with 
the integration of the region 54.5^5.60 and 53.52-4.50 
(ratio 7:5) of lb fully supported the 7-0-neohesperidosyl 
group [5,6]. 
Hydrolysis of pcrmethylated 1 yielded 3,4,6-tri-O-
methyl-o-glucose, 2,3,4-tri-O-methyl-L-rhamnose and an 
aglycone (7-hydroxy 4',5,8-trimethoxyflavone) which 
showed a bathochromic shift of 10 nm in band II with 
NaOAc, thus finally confirming the inter-sugar linkage as 
(1 -• 2) as in neohesperidose [7,8] and that the sugars are 
linked to position 7. Hydrolysis of 1 with diastase 
liberated free rhamnose indicating the a-nature of the 
inter-sugar linkage. Quantitative estimation of the sugar 
[9] showed the presence of 2 moles of sugar/mole of 
aglycone. Compound 1 is thus characterized as 4'-hydro-
xywogonin 7-0-neohesperidoside. To our knowledge this 
constitutes the first report of a glycoside of this aglycone. 
EXPEttlMEMAL 
All mps are uncorr. The MeOH extract after fractionation on 
the basis of differential basicity was subjected to CC over silica 
gel. The EtOAc-MeOH (7:3)eluate was rechromatographed on 
a silica gel column with ElOAc-McjCO (1:1) as eluatmg solvent 
to afford 1 mp 320" (rf). which crystallized from MeOH as yellow 
needles. Found C, 55.36; H,5.28;C2„HjjO,, requires C55 31, H, 
5.24';;; UV>lM|f"nm: 272, 290 (sh) 330: + AlClj 280, 295 (sh) 
350; + AlClj-HCI 280,300 (sh) 345; + NaOAc-Hj BOj 272, 330; 
+ NaOAc 272, 330; + NaOMe 270, 380. 
Acetylation of 1. Compound I was acetylaled (AcjO-pyridine 
24 hr, room temp.) and worked up in the usual way to afford an 
octaacetate derivative as cream needles, mpl2l~l22°.'HNMR 
(90 MHz, CDCIj, TMS as internal standard) 6180 (2H, d, J 
= 9 Hz, H-2',6'), 7.19 (2H. d, J = 9 Hz, H-3',5'), 6.80 (IH, s. H-6), 
6.51 (IH, s, H-3), 4.01 (3H, s, OMe), 2.31, 2.48 (3H each, s. OAc-
4',5), 2.05 (I5H, </, 5 X OAc), 1.78 (3H, s, OAc) rhamnoglucosyl 
protons: 4.55-5.60 (glucose H-I,3,4 and rhamnose H-1,2,3,4), 
3.52-4.50 (glucose H-2,5,6,6 and rhamnose H-5), 1.20 (3H, d, J 
= 6 Hz, rhamnosyl-MeX MS El MS (70eV)of PM ether: 328 [M 
- g l y ] M l 6 ) ; 1 8 9 [ T , ] ' (43); 157 [ T , - M e O H ] ' (18); 125 [T, 
- 2 MeOH]* (10); 196 [A, ]* (1.5); 132 [ B , ] ' (2.0). 
Acid hydrolysis of I. Compound I on acid hydrolysis with 7% 
aq. H2SO4 gave an aglycone (la) mp 300°, characterized as 4'-
hydroxywogonin by spectral and chromatographic comparison 
with an authentic sample [4]. Found C, 63.96; H, 3.98; Ci^H, jO,, 
requires C, 64.00; H, 4.00%. PC of aq. hydrolysate in 
EtOAc-pyridine-HjO (12:5:4) and ElOAc-i-PrOH-HjO 
(3:1:1) gave glucose and rhamnose as su^ar moieties. The sugars 
were confirmed by GLC of the carbohydrate mixture after prep. 
of their aldltol acetates [10]. 
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Abslraci- A new flavonoid alkaloid, lilaline, was isolated from the aerial part of Lilium candidum Its structure has been 
elucidated as 3,5,7,4'-tetrahydroxy-8-(3-mcthyl-2-oxo-pyrrolidinyl)flavone. 
INTRODUCTION 
During our search for new medicinal plant components, 
we investigated the aerial part of LiUum candidum L. 
growing in Czechoslovakia. In a previous publication [ I ] 
wc deM.Tjbed Ihc JsolaJion of a subslante wilh the 
composition CinH i TNOT, while in this paper we describe 
lis structure determination. 
RESULTS AND DISCUSSION 
A floral extract of white lily alVorded an alkaloid which 
crystalli/cs Irom acetone in the form of yellow prisms, 
CjoHnNO,. The substance does not react with 
l>ragendorirs reagent, but it gives a positive reaction with 
lernc chloride and aluminium chloride. In liV light the 
compound displays a yellow fluorescence, which becomes 
more intensive after exposure lo ammonia. In the UV 
spectrum the absorption maxima at 272, 322 and 371 nm 
are characteristic of flavonols with a free 3-OH and 
spectral shift reagents [2] indicated free hydroxyl groups 
at the 5-, 7- and 4'-positions. The IR spectrum shows 
bands at 3300 cm' ' (OH), 1690 cm ' (C=0 in a five-
incmbcred lactam). 1640 cm ' (C=0 of benzopyrone) 
and 800 and 840 cm ' (aromatic nucleus). The mass 
spectrum displays peaks at M * 383 for C^QHITNOT, 
calculated 383.3610, and further important fragment ion 
peaks at m/z 339 (C,^H,,OJ, 286 (C,,H,„OJand 176 
(C"ioH|i,NOi) The presence of the fragment ion 286 may 
be due lo kaempferol while that at m/; 97 (CJHTNO) 
corresponds to the alkaloidal moiety. 
It IS evident from the 'HNMR spectrum of lilaline 
that the allcaloidal moiety contains the fragment 
CHj-Z-CH-CHj-CH /-heteroatom. This fact and the 
IR and MS data indicate the presence of a 3-methyl-2-
oxo-5-pyrrolidinyl group. The remaining signals in the 
'H NMR spectrum belong to the flavonoid moiety and 
characteristic for kaempferol substituted in position C-8 
or C-6 (singlet at (>6.24). A comparison of the correspond-
ing signals in the ' ^C NMR spectra of lilaline at (599.3 (C-
6) resp. <510i6.9 (C-8) and kaempferol [3] at <598.2 (C-6) 
resp. <>93.5 (C*-8) favour C-8 substitution The signal at 
(> 183.9 (C-2') conlirms the presence of pyrrolidinone in 
the molecule ol lilaline I bus lilaline is 3,5,7,4'-tetra-
hydroxy-8-(3-methyl-2-oxo-5-pyrrolidinyl)flavone (1). 
HO. 
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Semecarpetin: a new flavone glycoside from Semecarpus kurzii 
M Sarwar Alam, Neeru Jain, M Kamil and M llyas 
Department of Chemistry, Aligarh Muslim University, Allgarh-2Q2 002, India 
and 
M Mizuno 
Gifu Pharmaceutical University, &6-1, MItahora, higashi Qifu 502, Japan 
The genus Semecarpus {Anacardiaceae) is well 
known for elaborating flavonoid coim>ounds. 
There are about 40 species under this pnus and 
Semecarpus KurzH Linn is rather a rare species for 
which no flavone glycoside is on record. Current 
investigation has revealed the presence of two new 
flavcme j^ycosides. One is now reported and the 
other will be described elsewhere after further 
work on its charaaerisation. 
Semecarpetin (I), CjjH^O,,, m p > 275''C, has 
been isolated firom the ethanolic extract of the 
leaves of Semecarpus kurzii (procured from Andamans) by 
column chromatography with silica gel (EtOAc/Me^CO, 
9:1) and crystallised from methanol as pale yellow needles. 
U was rec(^iused to be a flavone from its positive Shinoda 
test' and ultraviolet spectrum. Its infrared spectrum 
displayed stroi^ absorptioQ bands at 3450 (OH) and 1650 
cm'' (C * O). The high molecular weight of the compound, 
its paper chromatographic behaviow,^ solubility in water, 
and positive Molisch test suggested it to be a glycoside. 
The ultraviolet spectnun showed absorption maxima at 
290, 334 nm and changes in the presence of classical 
reagents^ pointed to the presence of free hydroxyl groups 
at the 5-and 7-positions and a solitary methoxyl group at 
the 4'-position. 
Total acid hydrolysis of the glycoside (2M HCl; 2h at 
100°C) gave an aglycone and equimolar quantities of 
rhamnose arid glucose (PC, g.Lc. of alditol acetate). The 
aglycone was charaaerised as 4'-methoxy5cutellarein, m p 
268-70°C, by spectral and chromatographic comparison 
with an authentic sample* (Found C, 63.95; H, 3.96. 
C,jH„Oj requires C, 64.00j H, 4.00 per cent). 
On acetylation (ACjO-Py) the glycoside formed an 
oaaacetate as a white amorphous powder, m p 166-8'*C. 
The 'H n.m.r. spectrum (270 MHz, CDCl,) of the acetate 
gave s^nals centred at 6 8.07 (2H, 4 j ' 9 Hz, H-2',6'), 7.40 
(2H, d,y 9 Hz, H-3',5'), 6.87 (IH, s, H-8), 6.65 (IH, s, 
H-3), 3.79 (3H, s, OCH,), 2.35,2.48 (3H each, s, OAc-7,5), 
2.02-2.09 (18H, m, 6xOAc), 3.40-5.44 (sugars), 0.88 (3H, d, 
Jd Hz, rhamnosyl-CHj). The position of the H-1 proton of 
tlK rhamnosyl portion 6 4.42 (J) and glucosyl d 5.14 (d) 
along with the integration of the region 6 4.42-5.44 and 6 
3.40-4.40 (ratio 8:4) fully supported the 6-O-rutinosyl 
group.* 
Thus, the spectral evidence indicated that the sugar 
molecules were attached as a disaccharide to the 6-position 
OH OH 
OCH, 
of the aglycone and this was confirmed by Kuhn 
methylation (Mel/DAlF/Ag^O) of the glycoside (I) followed 
by add hydrolysis (0.3N HCl, 4h imder reflux) to give a 
panial methyl ether characterised spectrally as 
6-hydroxy4',5,7-trimethoxyflavone (Found C, 65.80; H, 
5.10. C^HijOj requires C, 65.90; H, 4.90 per cent). The 
methylated sugars were identified as 2,3,4-tri-C7-metbyl 
L-rimnnose and 2,3,4-tri-Omcthyl D-glucose by SiOj-t.l.c. 
and paper chromatography according to Petek." 
On the basis of these results, the glycoside was idee 
as 4'-methoxyscuteIlarein 6-0-rutinoskle and 
Semecarpetin. As ^ as the authors are aware this 
flavone glyscoside is being reputed Gx the first time. 
The authors thank Professor M.S. Almnd, Ct 
Department of Cbemistry, AM.U. Al%a^ l^  iwi u^ 
provision of facilities and Dr hJg^Aba^ (Goni>Wge> 
Port Blair) for help in ag^mring ^  plant materia/ ^wn ^ 
Andamans. X^""^ 
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Mesuein: a novel flavanone glycoside from Mesua ferrea 
M Sarwar Alam, Neeai Jain, M Kami), and M ilyas 
Department of Chemistry, Aligarii Muslim University, Aligariv202002, India 
The genus Mesua is distributed chiefly in tropical Asia. 
Mesua ferrea commonly known as 'Nagkesar' is widely 
known for its medicinal value.' Raju et al^ have reported 
the presence of two pew biflavanones from the stamens of 
Mesua ferrea. Now, the isolation and characterisation are 
reported from the leaves of the same plant of mesuein, the 
fim flavanone glycoside with a C-methyl substituent in the 
B-ring and a sugar linkage unusual to fiavanones. 
Mesuein, (la) (a new flavanone glycoside, analysed for 
CjgH^O,,, m p >250°C) has been isolated from the 
acetone-soluble portion of the methanolic extract by 
column chromatography and preparative t.Lc. over silica 
gel. The EtOAc-MCjCO (7:3) eluaie was subjeaed to 
repeated coliunn chromatography followed by preparative 
t.l.c. (EtOAc-EtMeCO-HOAc-HjO, 5:3:1:1) to give the 
new glycoside, mesuein (la). It was crystallised from 
cthanol as pale yellow needles, m p > 250''C (Found C, 
54.6; H, 5.0. CjgH„0„ requires C, 55.0; H, 5.5 per cent). 
It responded positively to the Shinoda test,* Molisch test 
and the ultraviolet spearum showed absorption maxima at 
275 nm (Band II). Analysis of functional groups revealed 
the presence of phenolic OH (3450 cm"'), o,^-unsaturated 
ketonic C = 0 (1680 cm"') and a complex aromatic 
substitution pattern (1500, 1365, 1205, 1140, 800 cm"') 
besides a strong band at 2950 cm"'. The colour reaction, 
infrared and ultraviolet spectral evidence with the 
diagnostic shift reagents' are consistent with those of a 
flavanone skeleton bearing hydroxyl groups at the 
4',5,7-positions. 
Total add hydrolysis with 0.2N hydrochloric acid gave 
rhamnose and galactose (p.c. and g.l.c.) in equimolar 
quantity and an aglycone (II) which rapidly decomposed in 
the presence of sodium hydroxide (as shown by its 
ultraviolet spectrum: this is a characteristic feature of 
3',4'-dihydrox)rflavanone''') thus showing that the sugar is 
linked to the 3'-position of the aglycone. The presence of 
four hydroxyl (tetraacetate) and one C-methyl group ('H 
n.m.r. signal at 6 2.4 corresponding to 3H of C-Me) was in 
agreement with the structure of the aglycone being 
5'-C-methyl 3',4',5,7-tetrahydroxyflavanone (5'-C-methyl 
eriodictyoi) corresponding to the molecular formula 
C „ H „ 0 , (Found C, 63.0; H, 4.9. C „ H „ 0 , requires C, 
63.5; H, 4.6 per cent). 
On acetylation (Ac^O-Py) the glycoside formed a 
crystalline nonaacetate (16) m p 85-6°C. The 'H n.m.r. 
OR ^CH, 
OR OR 
(I) a, R-H; 
*, R=Ac 
w 
O OR 
(II) 
spearum of compound (16) indicated it to be a 
rhamnogaUctoside [it showed multiplets at 6 2.01-2.48 
integrating for 30 protons due to one C-methyl group and 
nine acetoxyls (3 aromatic and 6 aliphatic)]. A multiplet 
centred at 6 3.20 is assigned to the C-3 methylene and a 
double doublet at 6 5.20 (7 5 and \0 Hz) assigned to the 
C-2 proton. The 5,7-disubstitution was demonstrated by 
the presence of two mcta coupled doublets at 6 6.82 and 
7.28 assigned to the C(6) and C(8) protons which have 
shifted considerably downfield owing to derivatisation as 
shown from the aglycone 'H n.m.r. spectrum. A doublet at 
6 7.75 is ascribed to the 2',6'-protons of the B-ring. The 
mass spectrum of compoimd (16) fully supported the 
structiu-e of compoimd (la) as it exhibited M* at nt/z 428 
(M-Gly) in accordance with a flavanone containing three 
acetoxyl and a C-methyl substituent. The subsequent 
removal of three acetoxyl groups gave fragments at m/z 
386, 344 and 302. TTie fragment at 302 was observed as the 
base peak as it corresponds to the aglycone (H). Other 
major fragments were observed at m/z 287, 283, 273, 236, 
245,153,137,111. 
Kuhn methylation (Mel/DMF/ Ag^O) uf compound (la) 
followed by acid hydrolysis (0.3N HCl, 4h, under reflux) 
gave 2,3-di-O-methyl-L-rhamnose,' 2,3,4,6-tetra-O-methyI-
D-galactose* indicating the disaccharide to be galactosyi-
(l-*4)rhamnose and an aglycone characterised as 
5'-C-methyl 4',5,7-tri-O-methyl-eriodictyol from spectral 
studies. The sugar moieties were found to be attached to 
communications to the Editor 
px)sition 3' by the formation of this partial methyl ether as 
well as by comparison of the liltraviolet spearum of the 
aglycone and glycoside in the presence of sodium 
hydroxide. Funher evidence for the vicinal dihydroxy 
system in the aglycone was obtained by conversion into the 
(Uphenyl methylenedioxy derivative with diphenyl 
dichloromethane.' However, the glycoside failed to form 
this derivative thus confirming the sugar linkage at the 
3'-position. Emulsin hydrolysis of the glycoside gave only 
galaaose in the aqueous hydrolysate showing it to be 
terminal and /^ -linked to rhamnose. 
On the basis of these results, this novel flavanone 
glycoside has been identified as 5'-C-methyl eriodictyol 
3'-0-|5-D-galactopyranosyl (l-*4)-cr-L-rhamnopyranose. As 
far as the authors are aware, this is the first flavanone 
glycoside having a C-methyl substituent in the B-ring. 
Moreover, such a sugar combination doesn't appear to 
have been reported in the flavanone series though it has 
been reported in flavanol.'" 
Professor Dr M.S. Ahmad, Chairman, Department of 
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CHEMICAL CONSTITUENTS OF 
MANIHOT UTILISSIMA 
(Euphorbiaceae) 
MOHAMMED KAMIL, M . SARWAR, 
ALAM & M. ILYAS 
Department of Chemistry, AMQ, ALIUARII. 
The Euphorbiaceous plants recorded 
to be useful in the Indian indigenous 
system of medicine.' Manihot (Topiocal 
commonly used as foder for live 
stock in south India and contains over 
3 percent of rutin. Reinvestigation of 
the plant in our laboratories showed the 
presence of amentoflavone and podo-
carpusflavone A as the bif lavavoid 
constituents''. This is tlio l l i i rd pUint of 
the family Euphorbiacuaij containing 
bifiavones, the first one being Hevea 
brasiliensis.-' and second Putranjiva 
roxburghii. Here we wish to report one 
more glycoside of Kaemferol isolated 
from the same plant. 
The coarsely powdered leaves of 
fVJ&nihot i i t i l issjma pohl ( M . esculenta 
Crniit^) (Produced f rom Aleem Nursary 
commonly known as Jawahar Park, A l i -
g;iiti Musl im University, Al igaih. India) 
after preliminary purification wore reflu-
xod with clhylalcohol. The ethanol ex-
tract on purif ication, and solvent fractio-
ndtion fol lowed by absorption Chroma-
tography on Silica gel yielded two com-
ponents MHG I and MHG II, which were 
crystallized from methanol. 
The plycoside MHG I m.p. 176° to 
178 C on acid hydrolysis gave an agly-
conc m.p. 275" to 21Tc, which gave a 
solmon pink colour with magnesium 
hydrochloric acid"' and blackish green 
ferric reaction. It was characterized as 
kaemferol by Rf value, co-chromatogra-
phy, m . p . , m . m . p . and also by uv-
spectra. The aglycone gave an acetate 
m.p. 180 ' to 183^C. 
The hydrolysate of the glycoside on 
chromatographic examination showed 
the presence of glucose as carbohydrate 
moiety. Complete metliylation of Iho 
glycoside fol lowed by nydrolysis gavo a 
product which crystalli/iod f iom elhanul 
in yellow rectangular plates m.p. 151 
to 153°C. The Partial mell i lyelhcr was 
characterized as 3-hydroxy-(5, 7, 4- tr i -
methoxy flavonol by m.m.p. wi th an 
authentic sample. Tlio glycoside has 
thus been proved to be kaemferol 3-glv-
ccsido MGHII has t)een established as 
quercetin S-rhamnoglycosido ns rop'jr-
ted earlier'. 
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